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_._ _. :-w; _ ]̧ '_._s_

"_/::e _ged ]

j/ Tire Depart

Earth

529.0042 Mars

PERFORMANCE SUMMARY

Arrive

JAN 2, 2014, 18.0000 hours GMT Mars JUL 21, 2014, 18.0000 hours GMT

Julian Date 56660.2500 Julian Date 56860.2500

JAN i, 2016, 18.1012 hours GMT Earth JUL 9, 2016, 18.1012 hours GMT

Julian Date 57389.2542 Julian Date 57579.2542

Total Duration

Fi:qn< 7.ze

ifa/<

20C.%_"

lgo.:sSO

9_i_42

LeT

2

Initial

100.580

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NezMass

6.000 18.263 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

i

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl Rt ASC Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V ".'Loss

(km/s} (deg) {deg) {min) (km/s} (m/s) (k m/s) (deg) (deg) (min) (k m/s) m/sl,

3.07510 -10.15 169.52 12.564 0.91057 12.521 5.45117 -6.97 314.16 0.000 0.00000 3.0C0

2.79973 22.29 160.17 6.068 0.97501 2.970 6.81300 15.54 84.03 0.000 0.00000 _._00

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

_AU) {deg) [deg) (deg} (deg) (deg) (AU) (AU) _days]

1.2579239 0.219942932 1.23779 281.99267 171.36358 8.71725 156.81879 0.9812524 1.5345954 5_.32354

".3029496 0.287871017 1.65105 107.77939 232.40005 194.26408 307.54150 0.9278682 1.6780310 543.23764

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension x Dot Y Dot Z Dot

(km) (deg) (kmlsec) (deg) (deg) [km/sec) (kmlsec) (kmlsec)

800.00000 51.60000 0.91057 -48.07849 115.71342 -0.26395 0.54812 -0.67752

800.00000 51.60000 0.91057 34.12085 128.88116 -0.47318 0.58681 0.51078

_=mes _ays)

Depart/Arrlve

7[.ght/Stay

_B:/Cap Orbits (radii)

Apoapse Dzs=ance 12.09

Per_apse Distance 1.13

_acecraft Distances (AU)
M_nlmum Heliocentric

Maximum Heliocentric

]eocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 729.00 919.00

200.00 529.00 190.00

0.00 10.95 0.O0

0.00 1.O7 0.00

0.9833 1.0166

1.5004 1.6574

1.1244 1.6764 0.0000

n:e&vers

?:opulsion Type Vloss

".':nf [km/sec} 3.08

£ff Delta-V (km/sec) 0.91

'.'el Losses (m/sec) 12.52

Propellant (kg or t) 18.26

Burn _me (hr) 0.21

Thrust (ibs or klbs) 24.75

S_ec Imp (sec) 463.4

'.:a_s Changes {kg or t)

2cy Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00. 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



._,} :_-a; .-:_..' Depart

1 Earth

%L_, ,_ Mars

PERFORMANCE SUMMARY

Arrive Flzqnt Tzme
{_a7sl

JAN 3, 2014, 12.0000 hours GMT Mars JUL 21, 2014, 19.1299 hours GMT 199.2971

Julian Data 56661.0000 Julian Data 56860.2971

JAN i, 2016, 16.8446 hours GMT Earth JUL 9, 2016, 16.8446 hours GMT [9O._00C

Julian Date 57389.2019 Julian Date 57579.2019

Total Duration 919 2519

Leg :rlt:ai

l _._53

2 45.L50

SPACECRAFT MASS SD%_t%RY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AaroBrk Drops Samples Ne:Mass

6.000 18,191 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0,000 45.150

6.300 9.092 0.000 0.O00 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Dal V VLoss

(km/s) {deg} (dog) (mln) (km/s) (m/s) [km/s) (dog) (dog) (min) (km/s] (m/sl

3.09071 -9.62 169.14 12.514 0.91492 12.491 5.45000 -7.08 314.19 0.000 O.00000 0.000

2.79973 22.27 160.20 5.968 0.97492 2.872 6.81901 15.54 84.02 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Se_:-Axis Eccentricity Inclination Asc Node _'g Per True Anom True Anom Perihelion Aphallon Period
AU) (dag) (dog) (dog) (dog) (dog) (AU} (AU) {days)

1 i.:5_6372 0.220094935 1.21414 282.75585 170.60346 9.47860 156.84119 0.9808766 1.5344978 515.17808

2 i.]5:813_ 0.287955829 1.65118 107.72949 232.45981 194.23112 307,48171 0.9276609 1.6779664 543.15262

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) {deg) (km/sec) [deg) (deg) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 0.91492 -47.77069 116.02540 -0.26981 0.55257 -0.67746

800.00000 51.60000 0.91492 34.47833 128.43679 -0.46885 0.59077 0.51793

?:mes (oa>sl

Depar:/,%=:zve

?l:gh_tJ:a)'

Esc/Cap C:=zts {radii)

Apoapse _s_ance 12.09

Periapse Distance 1.13

Spacecraft Dzstancas (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocen_r:c 0.0000

Maneuvers

Propulsion Type Vloss

V_nf (km,'sec) 3.09

Eff Deita-V {km/sec) 0.91

Vel Losses (m/sec) 12.49

?:opei:ax= (kg or t) 18.19

Burn time lhr) 0.21

Thrust _i_s or klbs) 24.75

Spec I=p (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBraKe Separated

Drop Mass Left

Sample _ass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Helio Art Dep Hello Arr

0.00 199.30 728.20 918.20

199.30 528.90 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9833 1.0166

1.5004 1.6574

1.1247 1.6769 0.0000

None Vloss None

5.45 2.80 6.82

0.00 0.00 0.97 0.00 0.00

0.00 2.87 0.00

0.00 0.00 9.09 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



'.i" 2;.Lo :Ja_e: L_.ade_J Case

, : :_, L CCon';e;ged i PERFORMANCE SUMMARY

eq Stay T_me Depart

[days}

: Earth

528.9542 Mars

Arrive

JAN 4, 2014, 12.0000 hours GMT Mars

Julian Date 56662.0000

JAN i, 2016, 18.i008 hours GMT Earth

Julian Date 57389.2542

JUL 21, 2014, 19.2000 hours GMT

Julian Date 56860.3000

JUL 9, 2016, 18.1008 hours GMT

Julian Date 57579.2542

Total Duration

F£_q_t T_me

[90.00CO

917.2542

Leg Initial

i 100.837

2 45.905

SPACECRAFT MASS SUMMARY {kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 18.520 0.000 0.000 0.000 0.000 0.600

6.300 9.245 0.000 0.000 0.000 0.000 0.600

Probes AeroBrk Drops Samples NetMass

17.312 13.100 0.000 0.OC0 45.305

23.560 0.000 0.000 0.000 6.200

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

v Inf Decl Rt ASC Brn Tm Del V VLoss

(km/s) {deg) (deg) (mln) {km/s) [m/s)

3.11432 -8.92 168.66 12.741 0.92216 13.062

2.79973 22.29 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg) (deg) (min) [km/s) Cm/s_

5.45214 -7.24 314.24 0.000 0.00000 3.CC_

6.81300 15.54 84.03 0.000 0.00000 0.00G

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True ANom True Anom Perihelion Aphelion

(AU) [deg) {deg) (dag) (dag) (deg] (AU) (AU)

1 1.2574544 0.220382343 1.18160 283.77331 169.59606 10.48778 156.83292 0.9803336 1.5345751

2 1.3029496 0.287871025 1.65105 107.77940 232.40002 194,26408 307.54150 0.9278682 1.6780311

Perioo

{eays}

515.03505

543.23766

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k.m) (deg) (km/sac] (deg] {deg) (km/sac) (km/sac) (km/sec}

800.00000 51.60000 0.92216 -47.33333 116.49330 -0.27880 0.55935 -0.67807

800.00000 51.60000 0.92216 34.93604 127.89596 -0.46435 0.59657 0.52809

Times {days)

Depart/Arrive

Flight/Stay

£sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AUI
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (kmlsec) 3.11

Elf Delta-V (km/sec) 0.92

Vel Losses (m/sac) 13.06

Propellant (kg or t) 18.52

Burn time (hr) 0.21

Thrust (Ibs or klbs} 24.75

Spec Imp (sac) 463.4

Mass Changes (kg or t)

Dr}, Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 198.30 727.25 917.25

198.30 528.95 190.00

0.00 10.95 0.00

0.DO 1.07 0.00

0.9833 1.0166

1,5004 1.6574

1.1247 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 O.O0

0.00 0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



. ,7onverqed) PERFORMANCE S_RY

Jt._'/ T:rne Depart

_d,_Tsi

Earth

_2e,8542 Mars

Arrive F_tg_t T_me

JAN 6, 2014, 12.0000 hours GMT Mars JUL 21, 2014, 21.6000 hours GMT 196.40CC

Julian Date 56664.0000 Julian Date 56860.4000

JAN I, 2016, 18.1004 hours GMT Earth JUL 9, 2016, 18.I004 hours GMT 190.0C00

Julian Date 57389.2542 Julian Date 57579.2542

Total Durat:on 915,2542

• i01.207

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive ........ T
Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 18.890 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.20C

Leg

i

2

DEPARTURE/AflRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s} {deg} (deg) [mln) (km/s) (m/s} (km/$) (deg) (deg) (mln) {km/s} im/si

3.16979 -7.60 167.66 12.995 0.93882 13.868 5.45048 -7.51 314.30 0.000 0.00000 0.0CC

2.79973 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 0.00C

_e_

1

2

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

{AU) (deg] (deg) [deg) (deg) (deg) (AU} [AU) (daysl

1.2566927 0.220917529 1.12652 285.80874 167.53580 12.55104 156.91190 0.9790672 1.5343181 514.56714

1.3029497 0.287871033 1.65105 107.77940 232.39999 194.26409 307.54151 0.9278682 1.6780312 543.23769

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) [deg} (km/sec) (deg) (deg} (km/sec] (km/sec) (km/sec)

800.00000 51.60000 0.93882 -46.42066 117.32931 -0.29712 0.57494 -0.68010

800.00000 51.60000 0.93882 35.71852 126.84909 -0.45711 0.60994 0.54808

7=mes :days)

2epart/Arr_ve

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Feriapse Distance 1.13

Spacecraft D:stances (AU)
Mi:_mum Heliocentric

Ma×_mum Heliocentric

Geocentric 0.0000

Maneuvers

?ropulsion Type VlOSS
"c:nf (km/sec) 3.17

Elf Delta-V (km/sec) 0.94

Vel Losses (m/sec) 13.87

F:ope_lant (kg or t) 18.89

Burn tzme (hr) 0.22

Thrust (IDs or klbs) 24.75

Spec Imp (seo) 463.4

Mass Changes lkg Or t)

2ry Stage Jettisoned 6.00

?robes Separated

AeroBra_e Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Helio Arr Dep Hello Arr

0.00 196.40 725.25 915.25

196.40 528.85 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9833 1.0166

1.5002 1.6574

1.1253 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0,00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 O.O0

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



.. 'C_nve_ged)

,,,; Stay T_me Depart

!days

• Earth

528.7542 Mars

PERFORMANCE SUMMARY

Arrive _lLght Tzme
(days;

JAN 8, 2014, 12.0000 hours G_T Mars JUL 22, 2014, 0.0000 hours GHT 194.5000

Julian Date 56666.0000 Julian Date 56860.5000

JAN I, 2016, 18.0999 hours GMT Earth JUL 9, 2016, 18.0999 hours GHT 1_0 C00:

Julian Date 57389.2542 J,Jlzan Date 57579.2542

Total Duration 913 2542

Leg Initial

1 101.664

2 45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 19.347 0.000 0.000 0.000 0.000 0.600 17.312 13.i00 0.000 0.]C0 4_.]05

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.00C 6.20C

Leg

1

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del v VLoss

(km/s) (deE) (deE) (min) (km/s) (m/s) (km/s) (deE) (deg) (min) (km/s; [m/s!

3.23659 -6.35 166.70 13.310 0,95928 14.908 5.44861 -7.77 314.32 0.000 0.00000 C.C00

2.79973 22.29 !60.17 6.068 0.97502 2.970 6.81300 15,54 84.03 0.000 0.00000 3._2_

Leg

1

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion PerioO

(AU) (deg) (deg) (deg) (deg) (deg) (AU} [AU) (days!

1.2557727 0.221544971 1.07780 287.84439 165.44233 14.64717 157.02385 0.9775625 1.5339828 514.00218

1.3029497 0.287871042 1.65105 107.77941 232.39996 194.26409 307.54152 0.9278682 1.6780312 543.23771

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deE) [km/sec) (deE) (deE) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 0.95928 -45.44157 118.16170 -0.31766 0.59339 -0.68352

800.00000 51.60000 0.95928 36.36177 125.93619 -0.45337 0.62547 0.56874

Times (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 3.24

Elf Oeita-V (km/sec) 0.96

Vel Losses (m/sec) 14.91

Propellant (kg or t) 19.35
Burn time {hr) 0.22

Thrust (Ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 194.50 723.25 913.25

194.50 528.75 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9834 1.0166

1.5001 1.6574

1.1260 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.O0

O.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.O0 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.O0

17.31 23.56

13.10 0.00

0.O0 0.00

O.00 0.00



_r:vergedi

2ta/ T;_e Depart

da'/s;

Earth

.28._.!,;i Mars

PERFORMANCE SUMMARY

Arrive Flight Time
Idaysl

JAN I0, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT 192.6:300

Julian Date 56668.0000 Julian Date 56860.6000

JA/J I, 2016, 18.0994 hours GMT Earth JUL 9, 2016, i_.0994 hours GMT 1_'3-0_ _

Julian Date 57389.2541 Julian Date 57579.254_

Total Duration 911.2541

Leg

1

2

Initial

102.212

45.905

SPACECRAFT MASS SUMMARY Ikg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrK Drops Samples NetMass

6.000 19.895 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0,000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del '7 VLoss

Ikm/s) (deg) {deg) [min) (km/s) (m/s) {km/s} (deg} (deg) (minl (km/s) [m/sl

3.31449 -5.19 165.79 13.687 0.98372 16.223 5.44649 -8.02 314.31 0.000 0.00000 0.000

2.79973 22.29 160.17 6.068 0.97502 2.970 6,81300 15.54 84.03 0.000 0.00000 O.00O

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion PerioC
(AU) (deg) (deg) (deg) (deg} (deg) (AU] [AU) (days)

! 1.2546882 0.222271418 1.03452 289.88018 163.31543 16.77637 157.16907 0.9758068 1.5335695 513.33648

2 1.3029498 0.287871051 1.65105 107.77942 232.39993 194,26410 307.54152 0.9278682 1.6780313 543.23774

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km] (deg) (km/sec) (deg) (deg] (km/sec) (km/sec} [km/sec)

800.00000 51.60000 0.98372 -44.40399 118.99913 -0.34071 0.61468 -0.68832

800.00000 51.60000 0.98372 36.87292 125.17865 -0.45338 0.64322 0.59027

Earth

Dep

?_mes {days)

5epart/Arr_ve 0.00

Fl;ght/Stay

_sc/Cap Orb:is (radii)

Apoapse Distance 12.09

Pe:_apse Distance 1.13

3_acecraft Distances (AU)
H_n:mum Heliocentric

Maximum Heliocentric

Geocentric O.OOO0

Maneuvers

Propulsion Type Vloss

Vinf [km/see) 3.31

Elf Delta-V (km/see) 0.98

Ve! Losses (m/sec) 16.22

Propellant ikg or t) 19.89

5urn time [hr) 0.23

Thrust ribs or klbs} 24.75

5pec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

Ae[oBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Mars Earth

Hello Arr Dep Hello Art

192.60 721.25 911.25

192.60 528.65 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0,9834 1.0166

1.5000 1.6574

1.1266 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0,00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



• _;leName:LoadedCase
., _ (Converged]

.l ,3" ._i T_me

:da'/s ;,

52_.6541

PERFOKMANCE SU_Y

Depart Arrive Flight T_me!_als,

Earth JAN 12, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT 19_ £%_0

Julian Date 56670.0000 Julian Date 56860.6000

Mars JAN I, 2016, 18.0990 hours GMT Earth JUL 9, 2016, 18.0990 hours GMT 190.%500
Julian Date 57389.2541 Julian Date 57579.2541

Total Duration 909.i541

Leg

2

initial

102.859

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne_Mass

6.000 20.542 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.0DO 6.20C

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ........................ ;Lcss

v Inf Decl Rt Asc 8rn Tm Del V VLoss V Inf Decl Rt Asc 8rn Tm Del V

(km/s) (deg] [deg) [mln) (k m/s) (m/s) (km/s) [deg) (deg] (min) (kmls) 'm/s_

3.40356 -4,10 164.99 14.132 1.01242 17.872 5.45055 -8.27 314.28 0.000 0.00000 _.00C

2.799_3 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.OOO00 O.00C

Leg

[

HELIOCENTRIC TF_%NSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per_cC

{AU) (deg) (deg) (deg) (dag) (deg) (AU} [AU] (days}

1.2536313 0.223211351 0.99241 291.91572 161.17844 18.91564 157.27082 0.9738065 1.5334560 512.688_C

1.3029498 0.287871059 1.65105 107.77943 232.39990 194.26411 307.54153 0.9278683 1.6780313 543.23"76

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (k m/sac) (deg) (deg] (k m/sac) (km/sec) (km/sec)

800.00000 51.60000 1.01242 -43.30342 119.91316 -0.36742 0.63862 -0.69438

800.00000 51.60000 1.01242 37.27075 124.63584 -0.45791 0.66289 0.61310

Times (days)

Depart/Arrive

Flight/Stay

£sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (kmlsec} 3.40

Elf Delta-V (km/secl 1.01

Ve£ Losses (m/sac) 17.87

?[opeilant (kg or tl 20.54

Burn time (hr) 0.24

Thrust (ibs or klbs) 24.75

Spec Imp (sac) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.O0 190.60 719.25 909.25

190.60 528.65 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9835 1.0166

1.5000 1.6574

1.1266 1.6764 O.O000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.OO 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 O.lO 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



• ' ?_[e I;ame: Loaded Case

., • :Convergedi

.,?q Stay T_me

idaysl

529.6541

PERFORMANCE SUMMARY

[i_gr, c T_me

Depart Arrive i'_/s_

Earth JAN 13, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT 19q £%?C
Julian Date 56671.0000 Julian Date 56860.6000

Mars JAN I, 2016, 18.0988 hours GMT Earth JUL 9, 2016, 18.0988 hours GMT [90.$Q00
Julian Date 57389.2541 Julian Date 57579.2541

Total Duration 908.2541

SPACECRAFT MASS SUMMARY (kg or t)

Leg

i

Initial

103.222

45.905

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 20.904 0.000 0.000 0.000 0.000 0.600 17,312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

i
2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ........................ ,'Loss

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del v

(km/s} (deg) " {deg} (mln) (k m/s) (m/s] (km/s) (deg) (deg) (min} {kmls} Cmls)

3.45207 -3.58 164.61 14.381 1.02839 18.842 5.45253 -8.40 314.25 0.000 0.00000 O.000

2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15,54 84.03 0.000 0.00000 0.000

Leg

[

Z

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(AU) (deg) [deg) (deg) (deg] (deg) (AU) (AU) _daysl

1.2530376 0.223722760 0.97306 292.93350 160.09755 19.99753 157.33408 0.9727046 1.5333707 5_2.3238_

1.3029498 0.287871064 1.65105 107.77943 232.39989 194.26411 307,54153 0.9278683 1.6780314 543.23778

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot z Dot

(km) (deg) (km/sec) (deg) (deg) (km/sec) {km/sec) (km/sec)

800.00000 51.60000 1.02839 -42.73784 120.37302 -0.38191 0.65165 -0.69791

800.00000 51.60000 1.02839 37.42331 124.43079 -0.46178 0.67363 0.62495

Tzmes (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.000O

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 189.60 718.25 908.25

189.60 528.65 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9835 1.0166

1.5000 1.6574

1.1266 1.6764 0.0000

Maneuvers

Propulsion Type Vloss
V_nf (km/sec) 3.45

Elf Delta-V (km/sec) 1.03

Vel Losses {m/see) 18.84

Propellant (kg or t) 20.90

Burn time (hr) 0.24

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes {kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

q

None Vloss None

5.45 2.80 6.81

0.00 O.00 0.98 O.00 O.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



:_<_y T_me Depart

i J _ ,/s :

Earth

%29.5541 Mars

PERFORMANCE S UMM_/R Y

Arrive

JAN 14, 2014, 12.0000 hours GMT Mars

Julian Date 56672.0000

JUL 22, 2014, 4.8000 hours GMT

Julian Date 56860.7000

JAN !, 2016, I%.0985 hours GMT Earth JUL 9, 2016, 18.0985 hours GMT

Julian Date 57389.2541 Julian Date 57579.2541

Total Duration

Fl_gh: T:me

(days)

188.700C

196CSGC

907._54l

Leg

i
o

Inltzal

103.608

45.905

SPACECRAFT MASS SUMMARY (kg or t}

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples :_e=Mass

6.000 21.291 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.2CC

Leg

1

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLcss

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V

(km/s} [deg} (deg) (min) [km/s) (m/s) (km/s) (deg) (deg) (min] (km/s) _mls_

3.50288 -3.10 164.21 14.648 1.04539 19.915 5.44795 -8.51 314.20 0.000 0.00000 _.003

2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 0.00C

S

Seml-Axis

IAU)

1.2521998

1.3029498

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per_:c

[deg) (deg) {deg) (dag) (deg) (AU) (AU) idaYs

0.224156824 0.95804 293.95159 158.98470 21.11096 157.48277 0.9715107 1.5328889 511.Si:il

0.287871068 1.65105 107.77944 232.39987 194.26411 307.54154 0.9278683 1.6780314 543.237"9

LAUNCH DELTA V ORIENTATION - pLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

[km) (deg) (km/sec) (deg) (deg) (km/sac) (km/sac) (km/sec)

BO0.00000 51.60000 1.04539 -42.17536 120.77749 -0.39643 0.66562 -0.70188

800.00000 51.60000 1.04539 37.53574 124.22976 -0,46630 0.68538 0.63691

TL=es (days)

Depart/Arrzve

Flzght/Stay

Ssc/Cap Orbits {radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)
Minlmum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss
V_nf (km/sec) 3.50

Elf Delta-V (km/see) 1.05

Vel Losses (m/sac) 19.91

Propellant (kg or t) 21.29

Burn time (hr) 0.24

Thrust (lbs or klbs) 24.75

Spec Imp (see) 463.4

Mass Changes {kg or t}

Dry Stage Jettisoned 6.00

?robes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Pep Hello Art Dep Hello Art

0.00 188.70 717.25 907.25

188.70 528.55 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9836 1.0166

1.4999 1.6574

1.1273 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



• . . :r? _i,_;"_ : '.._arJe_J Case

r C')r,v e rged I
PERFORMANCE SUMMARY

Oepart Arrive Flight T_me(=_/31

Earth JAN 16, 2014, 12,0000 hours GMT Mars ]UL 22, 2014, 7.2000 hours GMT i_6_%¢¢

Julian Date 56674.0000 Julian Date 56860.8000

Ha_s JAN i, 2016, 18,0981 hours GMT Earth JUL 9, 2016, 18.0981 hours GHT [95.%i00

Julian Date 57389.2541 Julian Date 57579.2541

Total Duration 905.2541

1 104.469

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........
Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples _;e_Mass

6.000 22.152 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

l

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ........................ ,'Loss

V Inf Decl Rt Asc Brn Tm Dei V VLoss V Inf Pecl Rt Asc 8rn Tm Del V

{km/s) (deg) (deg) (min} (km/s) (m/s) (km/s) (deq) {deg) (mln) (km/s) ,'m/s_
3.61254 -2.19 163.51 15.240 1.08299 22.447 5.44513 -8.74 314.08 0.000 0.00000 _.0CC

2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0,000 0.00000 D.O00

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Sem:-Ax_s Eccentricity Inclination AsC Node Arg Per True Anom True Anom Perihelion Aphelion Per=cO

IAU) (deg) (deg) {deg} (deg) (deg) (AU) [AU) (days;

1.2505849 0.225224555 0.92720 295.98738 156.75754 .23.33931 157.92821 0.9689225 1.5322473 510.8203_

1.3029499 0.287871077 1.65105 107.77944 232.39984 194.26412 307.54154 0.9278683 1.6780315 543.237_1

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k.m) {deg) [km/sec) (deg) [deg) (km/see) (km/sec) (km/sac)

800.00000 51.60000 1.08299 -41.01428 121.66776 -0.42901 0.69550 -0.710_i

800,00000 51.60000 1.08299 37.68813 124.01133 -0.47938 0.71041 0,66210

-._es <days)

:epa[t/Arrive

[l_;nt/Stay

£s:,Cap OrDits (radii)

A_capse _stance 12.09

?e=:apse D=s=ance 1.13

_acecraft Distances (AUI
HL_mum Heliocentric

Maxzmum Hel_ocentric

Geocentric 0.0000

_4aneuvers

Propulsion Type Vloss
v=nf (km/sec) 3.61

Elf _e!ta-V (km/sec) 1.08

VeZ Losses (m/sec) 22.45

_:opeilant (kg or t) 22.15

Bu:n time (hr) 0.25

Tz[ust (_Ds or klbs) 24.75

/:ec [mp Isec) 463.4

>:ass Changes Ckg or t)

_:_ _tage Jettisoned 6.00

ProDes Separated

AerDBrake _eparated

Drop Mass Left

3ample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 186.80 715.25 905.25

186.80 528.45 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9837 1.0166

1.4997 1.6574

1.1279 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



-..! _b1_e::,_dedCase

"], 7_m_ _eparE

C_/5

Earth

52_.454! Mars

pERFORMANCE SUN_5_Y

Arrive _a_

JAN 18, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 7.2000 hours GMT _84._% _30

Julian Date 56676.0000 Julian Date 56860.8000

JAN I, 2016, 18.0976 hours GMT Earth JUL 9, 2016, 18.0976 hours GMT 190.C_3C

Julian Date 57389.2541 julian Date 57579.2541

Total Duration _03.254_

SPACECRAFT MASS SUI_4ARY (kg or t)

..eg

i

in_=:al

105,454

45.905

......... Depart .................. Arrive .........
Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 23,137 0.000 0,000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0,000 0.000 0,000 6,200

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................

...................... Depart ....................... Del V VL_ss
V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm

(km/s) {deg) (deg) (min) (km/s) (m/s) (k m/s) (deg) (deg) [min) (k m/s) imls_

3.73250 -1.35 162.93 15.917 1.12562 25.594 5.44872 -8.99 313.94 0,000 0.00000 0.00C

2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 _.30C

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion

[AU! {deg) (deg) {deg) (deg} {deg) (AU) (AU)

1.2489807 0.226526814 0.89649 298.02269 154.52121 25.57676 157.92946 0.9660531 1.5319084

1.3029499 0.287871085 1.65105 107.77945 232.39982 194.26412 307.54155 0.9278683 1.6780315

Altitude Inclination

(k m} (deg)

800.00000 51.60000

B00.O0000 51.60000

Earth

Oep Hello

_Lmes {days)

Se_art/Arrlve 0.00

pl_gm_/Stay 184.80

:_:.']ap OrDers iradli)

Apcapse Distance 12.09

Fer£apse Distance 1.13

_acecraft Distances (AU)
M_nimum Heliocentric 0.9839

Maximum Heliocentric 1.4997

Geocentric 0.0000

!a_euvers

propulsion Type Vloss
Vlnf (km/set) 3,73

Elf Del_a-v Ikm/sec) 1.13 0.00

Vel Losses (m/sec) 25.59

Propellant (kg or t) 23.14 0,00

Burn t_me (hr) 0.27

TZrust lids or klbs) 24.75

Spec Imp (see) 463.4

Hass Changes (kg or r)

D:7 Stage Jettisoned 6.00

?roDes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot y Dot Z Dot

[km/sec) (deg) (deg) {km/sec) {km/sec) (km/sec)

1.12562 -39.81821 122.63855 -0.46629 0.72804 -0.72079

1.12562 37.74185 124.01881 -0.49799 0.73777 0.68900

I, I_OD No _-LC>SfC_ _ ^

MISSION oPERATIONS %4%/i _ V]: 3" : 'O

Mars Earth

Art Dep Hello Arr

184.80 713.25 903.25

528.45 190.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0166

1.6574

1.1279 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00

Period

(days)

509.83781

543.23784

A

• _q-/



' r . " ':V',:: :/_-1":_rJ Case

3_al T_ze Depart

[Says,

Carth

5Z@.354% Mars

PERFORMANCE SUMMARY

Arrive

JAN 20, 2014, 12.000_ Mars

Julian Date _

JAN I, 2016, 18.0971 hours GMT Earth

Julian Date 57389.2540

_j, /,

JUL 22, 2014 9.6000 hours GMT

Julian Date 56860.9000

JUL 9, 2016, 18.0971 hours GMT

Julian Date 57519.2540

F1 _gr:: T;me

4oais J

, 19C ;_.C'3-_
L_ .....

Total Duration 901.2540

Le<_ [n_t:a!

• 106.569

45.905

SPACECRAFT MASS SUI,gMARY [kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne:Mass

6.000 24.251 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.0O0 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.20C

Leg

[

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt AsC Brn Tm Del V VLoss

<kmls) (deg} (deg) (min) (k m/s} (m/s)

3.8619@ -0.59 162.40 16.684 1.17341 29.494

2.79974 22.29 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (degl (degl {min) (k m/s) ::/s;

-9.22 313.76 0.000 0.00000 _.SCC
15.54 84.03 0.000 0.00000 _.Z,C_

Leg Semi-Ax_s

IAU_

[ 1.2469@36

1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion Period

(deg) (dog) [dog) (dog) (dog) (AU) [AU) (days;

0.227864616 0.87164 300.05809 152.22833 27.87007 158.24099 0.9628379 1.5311234 508.6136Z

0.287871094 1.65105 107.77946 232.39979 194.26413 307.54156 0.9278683 1.6780316 54_,23786

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension

(kml (dog) {kmlsec) [dog) (dog)

800.00000 51.60000 1.17341 -38.61558 123.59062

800.00000 51.60000 1.17341 37.6o590 124.17185

) J,'47, ¢I Aio C-LentilSo

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 182.90 711.25 901.25

182.90 528.35 190.00

-l:e3 (CayS'

2e_ar:/Arrzve

Ti_r_=IStay

Zsc/Cap Orb±_s Iradii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft _istances (AU)

Minimum Heliocentric

Maximum Heliocentric

3eccentric 0.0000

:4aneuvers

Propulsion Type Vloss

V:nf (km/sec) 3.86

Elf Deita-V (km/sec) 1.17

Ve_ Losses (m/see) 29.49

Propellant (kg or t) 24.25

Burn t_me _hr) 0.28

Thrust rids or klbs) 24.75

Spec Imp Isec) 463.4

Mass Changes Ikg Or tl

Dry Stage Jettisoned 6.00

Probes Separated

AercBrake Separated

D=op Mass Left

5ample Mass Added

0.00 10.95 0.00

0.00 1.07 0,00

0.9840 1.0166

1.4996 1.6574

X Dot Y Dot Z Dot

(kmlsec) (km/sec) (km/sec)

-0.50725 0.76374 -0.73231

-0.52158 0.76829 0.71734

1.1286 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00

717. <': -zt,:" f ,'

t....

I(F/H,

/-'.6 =

/

-%,

- , Ci ? -2 " ":'

; ",'z/ <'
',...

Vp - _ _'s3 9

/ ,2, -- .5



,:'-i,' T:me Depart

'_6y5,

Earth

_7_.354,5 Mars

PERFORMANCE SUMMAWI

Arrive Flzgh: ?£me

JAN 21, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 9.6000 hours GMT

_O) Julian Date 56860.9000Julian Date

jAN i,2016,18.0969hoursaT Earth JUL 9,2016,18.0969hoursCM_ lU/_??.l
Julian Date 57389.2540 Julian Date 57579.2540

Total Duration 90G.2540

SPACECRAFT MASS SUMMARY (kg or t)

Leg

l

2

Initial

107.!81

45,905

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne=Mass

6.000 24.864 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

Arrive .......................
...................... Depart

V Inf Decl Rt Asc Brn Tm Del V VLoss V In_ Decl Rt Asc Brn Tm Del V ",'Lzss

{km/s) (deg) {deg) (min) (km/s) (m/s) [km/e) {deg) (deg) (min) (km/s) m/s;

3.93042 -0.24 162.18 17.105 1.19944 31.793 _ -9.34 313.66 0.000 0.00000 3.000

2.79974 22.29 160.17 6.068 0.97502 2.970 _ 15.54 84.03 0.000 0.00000 0.000

.eg $emi-h_xzs

iAUI

1.2460055

: 1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Peric_

(deg) [deg) (deg) {deg) (deg) [AU] {AU) _days,

0.228639907 0.85877 301.07552 151.08183 29.01679 158.37017 0.9611189 1.5308921 508.01713

0.287871098 1.65105 107.77946 232.39977 194.26413 307.54156 0.9278683 1.6780316 543.2378_

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Al_itude Inclination Delta V Declination Rt Ascension x Dot Y Dot Z Dot

[_m) (deg) (km/sec) (deg] (deg) (km/sec) (km/sec) (kmlsec) -,
800.00000 51.60000 1.19944 -38.00544 124.10285 -0.52990 0.78258 -0.73854 'i'-," - ._

800.00000 51.60000 1.19944 37.62524 124.33308 -0.53579 0.78447 0.73225 _ , _ -

_I (_7,1,_ /_! -_'°'_rL-" _ - _9, ,_'_.FLO/ ,d - - L: i';-
MISSION OPERATIONS -'

-"i 7__ .... ! -_ ,%-',;, :'_

1,3 ' "

"_Yz_': " q_,_.s_?_.

- 1,SI _

Earth Mars Earth

Dep Hello Arr Dep Hello Art

T:=es :caysJ

Depar_/Ar=_ve 0.00 181.90 710.25 900.25

Fi:gS=IS=ay 181.90 528.35 190.00

_sc/Cap Orolts [radii)

Apoapse D_stance 12.09 0.00 10.95 0.00

?eriapse Distance 1.13 0.00 1.07 0.00

/=acecraf_ _!slances (AU)
M:_mum Hel_ocentric 0.9841 1.0166

Maximum Heliocentric 1.4996 1.6574

Geccentr:c 0.0000 1.1286 1.6764 0.0000

>:aneuvers

Propulsion Type Vloss None Vloss
Vinf (km/sec) 3.93 5.45 2.80

Elf Delta-V (kmlsec) 1.20 0.00 0.00 0.98

'.'el Losses (mlsec) 31.79 0.00 2.97

Prope!ian_ ikg or t) 24.86 0.00 0.00 9.25
5_rn t_me (hr) 0.29 0.00 0.I0

Thrust (ibs-or kids) 24.75 0.00 24.75

Spez :mp (sec) 463.4 0.0 442.1

>:ass C_anges ikg or t)
Dry S_age Jettisoned 6.00 0.00 6.30 0.00

?rctes Separated 17.31 23.56

.AertBrake 5eparated 13.10 0.00
0.00 0.00

2top Mass Left 0.00 0.00
5am_e Mass AddeO

None

6.81 W _ L
0.00 0.00 .-t: " "

0.00 -_. . _ ./

0.00 0.00 ' '" " '5"_/" .....
0.00 . , ,_ " .o.oo L_Vz _ ?_zS ,t fC

.f- " u

o.o - , S--=----:



• _,,,, :;,_r,e: LGaded Case

CGn':erged)

_t_,' T;me Depart

!days!

Earth

52@,2540 Mars

PERFORMANCE SUMMARY

Arrive F:_qht T:me

JAN 22, 2014, 12.0000 hours_GM_ Mars JUL 22, 2014, 12.0000 hours GMT I 181.3000

Julian Date 156686.0000] Julian Date 56861.0000

JAN I, 2016, 18.0967 hours GMT Earth JUL 9, 2016, 18.0967 hours GMT :90.9360

Julian Date 57389.2540 Julian Date 57579.2540

Total Duration 9_,2542

Le_ I=it:al

I07._29

45.905

SPACECRAFT MASS SU_24ARY (kg or t]

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne:Mass

6.000 25.512 0.000 0.000 0.000 0.0DO 0.600 17,312 13.100 0.000 0.000 4_.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl Rt A$c Brn Tm Del V VLos$ V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg) [deE) (min) (km/s) (m/s] (kmls) (deg] (deE) (min) [km/s) Im/s_

17.551 1.22685 34.354 _ -9.45 313.53 0.000 0.00000 O.000
4.000972.7997422.300"08 161.95160.17 6.068 0.97502 2.970 -.-o--- , 15.54 84.03 0.000 0.00000 _.OOC

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion ?erioa
(AU) {deg) [deg] (dag] (deE) (deE) (AU} [AU] (days

• 1.2447786 0.229352802 0.84924 302.09318 149.90336 30.19507 158.58491 0.9592851 1.5302720 501.2669@

2 1.3029500 0.287871103 1.65105 107.77947 232.39976 194.26414 307.54156 0.9278683 1,6780317 543.23189

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot -- r :'

(k m) (deg) (km/sec) (degl (deg) lkmlsec) l kmlsec) l kmlsecl
800.00000 51.60000 1.22685 -37.40238 124.58070 -0.55315 0.80241 -0.74520 , .,: & '4

800.00000 51.60000 1.22685 37.535_i 12_'_50295 -0.551.08 0.80174 0.74745

MISSION OPERATIONS

Earth Mars Earth _ '_ "

v..: . ,Oep Hello Arr Dep Hello Art 4 _ 6[ _ _ ,,

0.00 181.00 709.25 899.25 ;, _T i ; _'

181.00 528.25 190.00 I_.'-'" : "."

0.00 10.95 0.00

0.00 1.07 0.00

0.9842 1.0166

1.4995 1.6574

Times Idaysi

Depart/Arrive

Fllgnt/Stay

Esc/Cap OrDlts Iradii)

Apoapse D_stance 12.09

Periapse Distance 1.13

Spacecraft D_stances (AU)

Mlnlmum Heliocentric

Maxlmum Hellocentric

Geocentric 0.0000

Haneuvers

Propulsion Type Vloss
Vinf (km/set) 4.00

Elf Del_a-V (km/set) 1.23

Vel Losses (m/sac) 34.35

Prope!ian_ (kg or t] 25.51

Burn _ime (hr) 0.29

Thrus_ lids or klbs) 24.75

Spec imp !set) 463.4

:4ass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

1.1292 1.6764 0.0000

None Vloss None

5.44 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

C_

Iu' "\. ',

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 O.O0

•. '2 i ¸¸

--/,b 7,,.,' 4 v

/O, ,, _.)

: :_- _ L-_'L. .'

& v = I ;,,l."7' O -,_",/.; r.Z,"



' :", ';:",. L'_-YJ_:d Cas_

" " ,'e :"_]erJ t PERFORMANCE SUMMARY

:da/_,

Earth

52J._54% Mars

Arrive Fi_ght Tzme

(days)

JAN 23, 2014, 12.0000 hour%Ca_T--, Mars JUL 22, 2014, 12.0000 hours GMT 1860000
15-618i'.0000 j Julian Date 56861.0000 - "Julian Date
/

JAN i, 2016, 18.0964 hours GMT Earth JUL 9, 2016, 18.0964 hours GMT 190.5%_0

Julian Date 57389.2540 Julian Date 57579.2540

Total Duratzon @98.2540

' 108.520

" 45.905

SPACECRAFT MASS SUP_Y (_g or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 26.203 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0,000 6.20_

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(kmls) {deg) (deg) (min) (k m/s} (m/s)

4.07408 0.40 161.78 18.027 1.25588 37.229

2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

v Inf Decl Rt Asc Brn Tm Del V '/Loss

(km/s) (deg) (deg) (min) (km/s) (m/si

_- -9.57 313.42 0.000 0.00000 _.00:?

.j 15.54 84.03 0.000 0.00000 0.O_C

eg _emi-A.xis
(AU}

L _.2437000

C 1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure

Eccentricity Inclination Aac Node Arg Per True Anom

(dag) (deg) [deg) (deg)

0.230206342 0.83755 303.11043 148.74108 31.35737

0.287871107 1.65105 107.77947 232.39974 194.26414

Altitude Inclination

(km) {dag}

800.00000 51.60000

800.00000 51.60000

Earth

Dep Hello

0.00

180.00

0.9843

1.4995

0.00

0.00

?:mes {days'

Depart/At:lye

Filgnt/Stay

_sc/Cap OrD:=s (radii)

Apoapse Distance 12.09

Pe:iapse Distance 1.13

_pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

3eocentric 0.0000

4aneuvers

Propulsion Type Vloas
V_nf (_/sec) 4.07

Elf Delta-V (kmlsec) 1.28

','el Losses (m/sac) 37.23

Propellant (kg or t) 26.20
_urn time {hr) 0.30

T_rust (iDa or klbs) 24.75

5pec Imp !see) 463.4

>tass Changes ikg or t)

_ry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

_[op Mass Left

3ample Mass Added

Arrival

True Anom Perihelion Aphelion Period

{deg) (AU) (AU) Idays:

158.73004 0.9573924 1.5300077 506.60_82

307.54157 0.9278684 1.6780317 543.2379_

,-

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension

{km/sec) (deg) {deg}

1.25588 -36.78965 125.11103

1.25588 37.42859 124.74879

!, I1_;_ ,l=-! _;rc _
MISSION_OPEI_ATIONS

Mars Earth

Air Dep Hello Art

180.00 708.25 898.25

528.25 190.00

X Dot Y Dot Z Dot , r '_" - -: "

(km/sec) (k m/sac) (kmlsec)

-0.57847 0,82275 -0.75212 , ._ C r ;, C
-0.56844 0.81945 0.76329 " _

-- ,Z&<'?" "

0.00 10.95 0.00

0.00 1.07 0.00

1.0166

1.6574

1.1292 1,6764 0.0000

/L_z:_'A-VzS - ' ' '

VvCneC 1/ : -"I'll':''*

None Vloss None

5.44 2.80 6.81

0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 O.0O

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



_:.'.'e_e_, PERFORMANCE SUMMARY

2t_7 T:me Depart Arrlve

£art_ JAN 24, 2014, 12.0000 hours C_- Mars JUL 23, 2014, 12.0000 hours GMT

Joliao Date _t6_682:00_0.0__ Jolian _ate _6862.0000
%27254h Mars jAN i, 2016, 18.0962 hours GMT Earth JUL 9, 2016, 18.0962 hours GMT

Julian Date 57389.2540 Julian Date 57579.2540

Total Duration

Fright Time

(dais}

[80.O00Q

]90.9000

897.2540

SPACECRAFT MASS SU_MARY (kg or tl

......... Depart .................. Arrive .........

Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk

1 109,230 6.000 26.913 0.000 0.000 0.000 0.0O0 0.600 17.312 13,100

2 45.905 6.300 9.245 0,000 0.000 0.000 0.0O0 0.600 23.560 0.000

Drops "Samples NetMass

0.000 0.000 45.305

0.000 0.000 6.200

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

Leg V Inf Decl Rt Aac Brn Tm Del V VLoas

(_/s) (deg} (deg) (mln) (km/s) (m/s)

1 4.14704 0.61 161.29 18.515 1.28550 40.342

2 2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V '/Loss

(km/e) (deg) (deg) (mln) (km/s) {m/sl

55.38032_ -9.57 313.13 0,000 0.00000 0.00015.54 84.03 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure

Le_ Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom

(AU) (deg) (deg) (deg) (deg}

i 1.2405997 0.230126899 0.85250 304,13058 147.33440 32.76097

2 1.3029500 0,287871111 1.65105 107.77947 232.39973 194.26414

Altitude

{k.m)

800.00000

800.00000

Arrival

True Anom Perihelion Aphelion

(deg) (AU) (AU)

159.65548 0.9551043 1.5260951

307.54157 0.9278684 1.6780317

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

/:=as _days)

Depart/Arrive

Fl=ght/Stay

is=/Cap Orbits (radii)

Apoapse Distance 12.09 0.00 10.95

Periapse Distance 1.13 0.00 1.07

"pacecraft Distances (AU)
Minimum Heliocentric 0.9844

Maximum Heliocentric 1.4982

Geocentric 0.0000 1.1356 1.6764

_aneuvers

Propulsion Type Vloss None Vloss

Vinf {km/see) 4.15 5.38 2.80

Elf Deita-V {km/see) 1.29 0.00 0.00 0.98

";el Losses (mlsec) 40.34 0.00 2.97

Propellant (kg or t} 26.91 0.00 0.00 9.25

9_rn time (hr) 0.31 0.00 0.I0

Thrust {IDa or klbs) 24.75 0.00 24.75

Spec Imp (sac) 463.4 0.0 442.1

'-:ass Changes (kg or t)
_ry Stage Jettisoned 6.00 0.00 6.30

Probes Separated 17.31

AeroBrake Separated 13.10

Drop Mass Left 0.00

Sample Mass Added 0.00

Inclination Delta V Declination Rt Ascension

(deg) (kmlsec) (deg) (deg)
51.60000 1.28550 -36.25913 125,25832

51.60000 1.28550 37.24309 124.71857
It_[ /¢e _I

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 180.00 707.25 897.25

180.00 527.25 190.00

0.00

0.00

1.0166

1.6574

0.0000

X Dot Y Dot Z Dot

(kmlsec) (kmlsec) (kmlsecl

-0.59837 0.84642 -0.76030

-0.58285 0.84116 0.77798

;%

•D

_tJCOZ6 _)_":-:- ._, i" _1 --

Perioc

(days)
504.71468

543.23791

/k

j, .- r" _ "

.

AV _ - z?-'," "'

None

6.81

0.00 0.00

0.00

0,00 0.00

0.00

0.00

0.0

0.00

23.56

0.00

0.00

0.00



- . :; _-.: _.._._¢:ed Case

• , i _ OI_i_,e rged )

_t_/ Time Depart

Earth

526.2540 Mars

PERFORMANCE SUHMARY

,? rJ..', FI :ght T:me
_. Arrive
., ( cia'/s,

JAN 25, 2014, 12.0000 hou.__:i_.C..,_&T-- Mars JUL 24, 2014, 12.0000 hours GMT 190.{]090

156683.0000 '_ Julian Date 56863.0000Julian Date
L.---------------

JAN I, 2016, 18.0960 hours GMT Earth JUL 9, 2016, 18.0960 hours GMT 190.0_0_

Julian Date 57389.2540 Julian Date 57579.2540 "

Total Duration g96.254C

SPACECRAFT MASS SUMMARY (kg or t)

Leg

1

o

Initial

I09.984

45.905

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 27.667 0.000 0.000 0.000 0.000 0.600 17,312 13.100 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200

Leg

l

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLoss

v Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V

(k,m/s) {deg) (deg) (min) (k m/s) {m/s} (k m/s) (dog) (deg) (mln) (k m/s) (m/s}

1.31677 43.831 5._ -9.57 312.82 0.000 0.00000 0,000

4.222302.79974 22.300.81 160.85160.17 19.0346.068 0.97502 2.970 l"_.i_.__o_a._u-,. 15.54 84.03 Q.O00 0.00000 0.000

_eg Semi-Axis

(AU}

i 1.2375134

1.3029501

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Ahem True Ahem Perihelion Aphelion Period

{deg) {deg) (deg) (deg) (deg) (AU) [AU) (days)

0.230134897 0.86730 305.15042 145,92744 34.16494 160.58244 0.9527183 1.5223084 502.83242

0.287871116 1.65105 107.77948 232.39971 194.26415 307.54157 0.9278684 1.6780318 543.23793

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec) (k m/see}

800.00000 51.60000 1.31677 -35.72819 125.44790 -0.61995 0.87081 -0.76892

800.00000 51.60000 1.31677 37.03756 124.75348 -0.59918 0.86360 0.79314

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 180.00 706.25 896.25

180.00 526.25 190.00

7=mes (days)

Depart/Arrive

F!_ght/Stay

_sc/Cap Orbits (radii)

Apoapse Distance

Perlapse Distance

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric

12.09 0.00 10.95 0.00

1.13 0.00 1.07 0.00

0.9845 1.0166

1,4969 1,6574

0.0000 1.1420 1.6764 0.0000

(, ,/-';'"

(

Maneuvers

Propulsion Type Vloss None Vloss None

",'in_ Ikmlsec) 4.22 5.32 2.80 6.81

Elf Delta-V (km/sec) 1.32 0.00 0.00 0.98 0.00 0.00

Ve£ Losses (mlsec) 43.83 0.00 2.97 0.00

Propellan£ Ikg or t) 27.67 0.00 0.00 9.25 0.00 0.00

Burn time (hrl 0.32 0.00 0.I0 0.00

Thrust rids or kids) 24.75 0.00 24.75 0.00

Spec Imp (sec) 463.4 0.0 442.1 0.0

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00 0.00 6.30 0.00

Probes Separated 17.31 23.56

AeroBraKe Separated 13.10 0.00
0.00 0.00

Drop Mass Left 0.00 0.00
Sample Mass Added

• . , .) -

• 5 ") :' .;

t

• .,h

L'. ::

,-;?

, :J



PERFORMANCE S t_AR Y

d_/s

Depart Arrive

Earth JAN 26, 2014, 12.000___o_ Mars

Julian Date _56684.00001

Mars JAN i, 2016, 18.0957 hours GMT Earth

Julian Dace 57389.2540

JUL 29, 2014, 12.0000 hours GMT

Julian Date 56868.0000

F1zgr,= T=me

(days)

184.0000

JUL 9, 2016, 18.0957 hours GMT 190.0000

Julian Date 57579.2540 .....

Total Duration 995.2540

Leg :n:tlal

1 1!0.703

C 45.905

SPACECRAFT MASS SU]v_iARY (kg or t)

......... Depart .................. Arrive ..........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 28.386 0.000 0.000 0.000 0.000 0.600

6.300 9.245 0.000 0.000 0.000 0.000 0.600

Probes AeroBrk Drops Samples NecMass

17.312 13.100 0.000 0.000 45.305

23.560 0.000 0.000 0.000 6,200

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

Leg v Inf Decl Rt ASC Brn Tm Del V VLoss

(km/s] (deg) (deg) (min) (km/a) (m/s)

l 4.29196 0.57 159.31 19.528 1.34636 47.335

2 2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt ASC 8rn Tm Del V VLoss

(km/s) [deg) (deg) [min) (km/s) (m/s;

-9.05 311.66 0.000 0.00000 0.00C15.54 84,03 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure

le_ Semz-Axis Eccentricity Inclination Asc Node Arg Per True Anom

IAU) (deg) (deg) {deg) |deg)

l 1.2277061 0.226913880 0.98916 306.17965 143.69927 36.38050

2 1.3029501 0.287871120 1.65105 107.77948 232.39970 194.26415

Arrival

True Anom

(deg)

164.49424

307.54158

Perihelion

{AU)

0.9491225

0.9278684

Aphelion

(AU)

1.5062896

1.6780318

Perico

Idays;

496.866_5

543.23794

Altitude Inclination

(km) (deg)
800.00000 51.60000

800.00000 51.60000

Earth

Dep Hello

"::es <days)

Separc/Arrzve 0.00

7::_htlStay 184.00

:scCap Orb=is [radizl

Apcapse Distance 12.09 0.00 10.95

Per!apse Distance 1.13 0.00 1.07

eacecraft D=scances (AU}

H:nzmum Helzocencric 0.9846

Maximum Heliocentric 1.4904

_eocentric 0.0000 1.1737 1.6764

]_euvers

?ropuis_on Type Vloss None Vloss

'.':nf (_m/sec) 4,29 5.01 2.80

Elf Delta-V (km/sec) 1.35 0.00 0.00 0.98

Vei Losses (m/sec) 47.33 0.00 2.97

?rcpe!!an_ (kg or t) 28.39 O.00 0.00 9.25

3urn :!me (h_) 0.33 0.00 0.i0

Thrust _lbs or klbs) 24.75 0.00 24.75

Spec :mp Isec) 463.4 0.0 442.1

_ss Changes <kg or t)

Zry Stage Jettisoned 6.00 0.00 6.30

_rooes Separated 17.31

AercBrake Separated 13.10

Drop Mass Left 0.00

fample Mass Added 0.00

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot

(km/sec) (deg) (deg) (km/sec)

1.34636 -35.58464 124.31120 -0.61720

1.34636 36.50952 i23.83572-o.6o256

MISSION OPERATIONS

Mars Earth

Arr Dep Hello Art

184.00 705.25 895.25

521.25 190.00

0.00

0.00

1.0166

1.6574

0.0000

None

6.81
0.00 0.00

0.00

0,00 0.00

0.00

0.00

0.0

O.O0
23.56

0.00

0.00
0,00

Y Dot

(kmlsec)

0.90441

0.89888

Z Dot

(km/sec)

-0.78346

0.80103



• . _,! _;,_-,: : Z.%a']e_/ Case

<_nvergedl

5_.al T:me Depart

Earth

% ] %, S 5 4 i Ha r s

PERFOP.HANCE SUHMANY

Arrive

JAN 26, 2014, 16.8000 .hours _C_T. Mars

Julian Date 156684.2000

JAN 1, 2016, 18.0857 hours GMT Earth

Julian Date 57389.2540

Fi=g_t ?=me

Ida/;

AUG 14, 2014, 16.8000 hours GMT , 200._00

Julian Date 56884.2000

JUL 9, 2016, 18.0957 hours GMT 190.%500

Julian Date 57579.2540

Total Duration 895,_54,]

L__g In_t:al

ii0,681

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 28.364 0.0DO 0.000 0.000 0.000 0.600

6.300 9.245 0.0O0 0.000 0.000 0.00O 0.600

Probes AeroBrk Drops Samples Ne:Mass

17.312 13,100 O,000 0.000 45,305

23.560 0,00O 0.O00 0.0O0 6.200

_eg

1

Z

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del v VLoss

(kmls} (deg) (deE) (mln) (kmls) (m/s)

4.28990 -2.18 155.61 19,513 1.34548 47.227

2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

[k m/s) {deE) (deE) (min) (kmls) !m/s)

• 4.2_ -6.53 306.78 0.000 0,00000 3,000

l_j 15.54 84.03 0.000 0.00000 3.0O0

HELIOCENTRIC TRANSFER

.eg Sem_-A_s Eccentricity Inclination Asc Node ArE Per

(AU) (deE] [deE] (deE)

1 1.2083607 0.217260067 1.50657 306.41051 141.23863

1.3029501 0.287871121 1.65105 107.77948 232.39969

ORBIT ELEMENTS

Departure Arrival

True Anom True Anom Perihelion Aphelion Period

(deE) {deE) (AU) (AU) [days_

38.81359 175.67506 0.9458322 1.4708893 485.16932

194.26415 307.54158 0.9278684 1.6780318 543.23794

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deE) (km/sec) (deE) (deE} (km/sec) (k m/see} (km/sec)

800.00000 51.60000 1.34548 -37.81213 119,38488 -0.52157 0.92621 -0.82488

800.00000 51.60000 1,34548 34.24758 121.22146 -0.57650 0.95111 0.75720

?=_es [days)

:epart/Arr=ve

?l=ght/Stay

Esc/Cap OrDits {radii)

Apoapse Distance 12.09

Per:apse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

_a_e'jvers

Propulsion Type Vloss

Vinf (km/sec) 4.29

Elf Delta-V (km/sec) 1.35

Ve[ Losses (m/sec) 47.23

Propellant (kg or t) 28.36

BJrn time (hrl 0.33

T_,r_st ([_s or kids) 24.75

5pec imp (sec) '463.4

Mass Changes [kg or t)

..... Stage Jettisoned 6,00

?roDes Separated

AeroB=ake Separated

_rcp Mass Left

3ample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 200.00' . 705.05 895.05

200.00 565.05 190.00

0.98d6

1.4697

0.00 10.95 0.00

O.O0 1.07 0.00

.I.0166'

1.6574

1.2733 1.6764 0.DO00

None Vloss _ None

4..24 2.80 6.81

0:0"0 ' 0.00 0.98 0.0O 0.O0

0._0 2.97 0.00

0.0O 0.00 9.25 0.00 0.0O

0.00 0.i0 O.00

0.00 2_.75 O.00

0.0 442/1 , O.0

O.00 6.30 0.00

17.31 23.56

13.10 O.O0

O,O0 O.OO

0.00 0.00



. . , _:., i.',,_;,:r_,_,dSe

pER FoRMA_JCE S UF2_AF_Y

Arrive Flight Time

:d/5

Z_rts_ SEP 8, 2022, 11.0204 hours GMT Mars MAR 27, 2023, 11.0204 hours GMT
Julian Date 59830.9592 Julian Date 60030.9592

].= _;_ :-:as3 AUG 23, 2024, 11.9006 hours GMT Earth MAR II, 2025, ii.9006 hours GMT
...... Julian Date 60545.9959 Julian Date 60745.9959

Total Duration 915._367

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Le_ :=._t_L Ermine ?ropell Tankag e Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

. "-5,_6 L_ 530 63.989 0.000 10,119 14,896 0.000 0.000 0.000 0.000 0.000 0.000 69.503

£? 5_3 ]._0 !I.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.805

DEPARTURE/A_RIVAL CONDITIONS

...................... Arrive .......................

...................... Depart ....................... Del V VLoss

_e; "; Ir.f Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm
_,u_/s) (deg) {deg) (min) (km/s) (m/s) (km/s) (deg) (deg) (min) (km/s) (m/s)

" 4.29600 44.80 59.80 23.764 1.84618 68.212 3.78554 -19.36 186.20 11.153 1.54222 17.509

5_rr. ] C_as= - 4.60 hrs 24.148 2.36876 150.412
- ] 83794 3.42 29.07 8.322 1.56706 9,952 6.26432 -8.08 336.53 0.000 0.00000 0.000

HELIOCENTRIC TBABSFER ORBIT ELEMENTS

Departure Arrival

_em_-A:.:_ Z=cen_ric_t7 Inclination Asc Node Arg Per True Anom True A_om Perihelion Aphelion Period

AU (deg) {deg) (deg) {deg) [deg) [AU) [AU) [days]

L ]_7]_74 ] 273857472 2.95727 345.46737 358.76193 1.24739 143,50331 1.0074482 1.7673465 596.89747

.'8_54L" _ 233405543 0.32232 170.85059 57.71750 173.15022 302.24574 0.9057634 1.4573201 469.10713

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

Sez:-_:_s Eccen:r!city Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse Period

_:ac_i' (deg) (deg) (deg) [deg) (deg) (radii] (radii) (hours)

E,Ci_T449 5.321387467 37.00000 213.98325 263.35220 338.41046 150.18555 1.0735943 10.9478952 24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

ALc::'_de Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

[_) (deg} (km/sec) (deg) {deg) (km/sec) {kmlsec) (km/sec)

4C_._3C00 44.79961 4.21493 27.19508 0.95873 3.74847 0.06273 1.92632

T.ces :aSs,

[epar-Az:i':e

T..:"" 5%_]

A_c3_se _s=_nce

?e:-.apse Zustance

/i:_.:::Sf: :=s=ances :AU)

X.'._m_= He!icaentric

ZZ.L.n.: HeL_ccentrLc

5etie_%Y_c

MISSION OPERATIONS

Earth Mars Earth

Dep Helio Art Dep Hello Arr

0.00 200.00 715.04 915.04

200.00 515.04 200.00

1.06 10.95 10.95 0.00

1.06 1.07 1.07 0.00

1.0075 0.9935

1.6456 1.4573

3.0000 1.4090 1.4798 0.0000

_=_zLs_or, T?pe Vloss

.L:_ ,K: sec_ 4.30

Elf _el=a-',' _Kmlsecl 4.21

,el Losses imlsec) 218.62

F_:_elLsn: ;kg or [] 63.99

3'&:_. :ime {hr) 0.80

?r,:&5= _[DS or klbsl 45.00

jFe_ [_p :sec_ 917.0

Z: _=a_e /et::sone_ 12.50

_:cce5 Separated

Le:,:BraKe _eparated

_ _ss Left

.:-FLe _lass Ac_eo

Vloss Vloss None

3.79 3.84 6,26

0.00 1.54 1.51 0,00 0.00

17.51 9.95 0.00

0.00 14.90 ii. II 0.00 0,00

0.19 0.14 0.00

45.00 45.00 0.00

917.0 917.0 0.0

10.12 0.00 0.00

0.00 52.58

0.00 0.00

0.00 0.00

0.00 0.00



PERFORMANCESUMMARY

: ::-,/ T.m,_ le_ar: Arrive

=3/J,

_ar:h SEP 9, 2022, 12.0000 hours GMT Mars

Julian Date 59832.0000

_[_..,',5, >::_:S AUG 23, 2024, 11.9005 hours GMT Earth

Julian Date 60545.9959

MAR 28, 2023, 12.0000 hours GMT

Julian Date 60032.0000

MAR ii, 2025, 11.9005 hours GMT

Julian Date 60745.9959

Total Duration

Vl_gnt Time

Idays)

200.0000

200.3000

913,9959

SPACECRAFT MASS SUMMARY [kg or t)

......... Depart .................. Arrive .........

L<_ [n::;_: £n_;ne Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops

i 173.609 12.500 63.840 0.000 i0,I19 14.647 0.000 0.000 0.000 0.000 0.000

69.503 0.C00 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000

Samples

0.000

0.000

NetMass

69.503

5.805

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

le_ V :nf Decl Rt AsC Brn Tm Del V VLoss

_m/s: {aeg) (deE) [minl (km/s) (m/s)
4.29871 44.33 58.70 23.710 1.84627 67.916

5.:_- Ccas= - 4.60 hrs 24.091 2.36867 149.718

" 3.83794 0.42 29.07 8.322 1.56706 9.952

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deE) (deg) (min) (km/s) {m/sl

3.74844 -19.22 186.33 10.967 1.51856 16.615

6.26432 -8.06 336.53 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

3em_-A:<;s Eccer_rzcity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion Period

IAL:: [deE) {deE) (deg) (deg) (deg) (AU) (AU} [days)

".]357_C9 0.273290302 2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014 595.85459

".:_54_7 C.133405512 0.32232 170.85059 57.71749 173.15022 302.24574 0.9057634 1.4573201 469.10712

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

9em:-_<:s Eczen:ricity Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Perlapse Apoapse

:_::z (deE) (deg) (deE) (deE) (deE] [radii) (radii)

i_L?-44_ _.8Z1387467 37.00000 213.88451 263.92616 338.77848 150.23883 1,0735943 i0,9478952

Period

(hours)

24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Alti_ude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(_m) (deE) (km/sec) [deE) (deE) {km/see) (km/sec) (km/sec)

400.00000 44.33087 4.21494 26.96392 0.08015 3.75674 0.00526 1.91118

T .r,es za_s ,

Zepar_/Ar[1".'e

FL_nt,'S:ay

i_c Ja_ Or=:=5 iradii)

.c.;ca_e 2Lszance 1.06

?erz_e 2zstance 1.06

_ce:=_ft 2:s_ances {AU)

H.:.--m _e_zocentrlc

z_'.._m_,.m _e!zocentric

5ecz_r, trzc 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 200.00 714.00 914.00

200.00 514.00 200,00

10.95 10.95 0.00

1.07 1.07 0.00

1.0072 0.9935

1.6463 1.4573

1.4193 1.4798 0.0000

>'_F£g.'e[s

?::_..szon Type Vloss
.:nf icm/secl 4.30

_ff i eita-V iKm_sec] 4.21

'.eL tzsses ;m/sec! 217.63

f:_peLLan_ {kg or t} 63.84

5urn ::me inr) 0.80

Tr:._% [1_5 or kids} 45.00

J_ec [mp {see) 917.0

"-:_ :r_nges IKg or t)

::', Z:age Jettisoned 12.50

?:c_e_ Separated

_::_:]Ke Separated

:_ :,_aSs Lef[

.::L.-: M3ss Aa_ea

VIoss VIoss None

3,75 3.84 6.26

0.00 1.52 1.57 0.00 0.00

16.61 9.95 0.00

0,00 14.65 11.11 0.00 0._0

0.18 0.14 0.00

45.00 45.00 0.00

917.0 917.0 0.0

10.12 0.00 0.00

0.00 52.58

0.00 0.00

0.00 0.00

0.00 0.00



] _:,,:.? : '_ecl _

. , 7 _._ Lepa'.t

Earth

i_-. "_:_ Hats

pERFORMANCE SUMMARY

Arrive

SEP 10, 2022, 12.0000 hours GMT

Julian Date 59833.0000

Mars

AUG 23, 2024, 11.9004 hours GMT
Julian Date 60545.9959

MAR 29, 2023, 12.0000 hours GMT

Julian Date 60033.0000

Earth MAR ii, 2025, ii.9004 hours GMT

Julian Date 60745.9959

Total Duration

F1kght Time

{days)

200.0000

200.0000

912.9959

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

._ Zn=t_al Engine Propeil Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

• 1"C.Z64 i2.50C 63.732 0.000 10.119 14.412 0.000 0.000 0.000 0.000 0.000 0.000 69.503

69.5'C3 0.000 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.805

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLoss

Leg V inf Decl Rt AsC Brn Tm Del v VLoss V Inf Decl Rt Asc Brn Tm Del V
(_Is) (deg) {deE} (min) [km/s} (m/s} (km/s) (deE) (deE) (min} [km/s) (m/s)

" 4.30496 43.86 57.65 23.670 1.84700 67.742 3.71291 -19.08 186.44 10.791 1.49606 15.795

3=:r. _ Czast - 4.61 hrs 24.049 2.36966 149.306
3.83794 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.0O0 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

3emi-_<:s Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion Period

_AU_ [dag) {deE) (deE) (deE) (deE) (AU) (AU] (days)

'.3_41920 0.272776903 2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676 594.83008

l l_1541_ C.233435482 0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200 469.10711

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

SemL-_is Eccentricity Inclination Asc Nodal ArE Per1 Asc Node2 ArE Per2 Periapae Apoapsa Period

_raai:_ (dag) (deE) {deE] (deg] (deE) (radii) (radii) [hours)

6.:107448 0.821387467 37.00000 213.76091 264.49447 339.12667 150.27995 1.0735943 10.9478952 24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(kml (dog) {km/sec} {deE) (deE} (km/sec) [kmlaec) [km/sac)

400.00000 43.86118 4.21666 26.74616 359.28147 3.76522 -0.04722 1.89766

FL._r.t,'S:a'l

_LcJap Or=::s (radii)

.A_capse iistance 1.06

?=:=apse Dis:ance 1.06

f_cec:af: D:s=ances (AU)

>.iF==&= Helzocentric

Ma-..ru_ Heitocen_ric

/._::ertrzc 0.0000

?::;_is_on Type Vloss

'.=r_f ;i_:/secl 4.30

Elf CeLts-',' (km/sec) 4.22

'.'ei Losses [m/sec) 217.05

?:c_ellant (kg or t) 63.73

5-:n time _hr] 0.80

Tr.:_st ribs or klbs) 45.00

2ue: [_,p <see) 917.0

_:a_ Chan_es (kg or t)

_.,. Sta_e Jettisoned 12,50

FroDes Separated

AeroBrake Separated

-&_ Mass Left

_rgle MaSS Added

MISSION OPERATIONS

Earth Mars Earth

Dep Helio Art Dep Hello Arr

0.00 200.00 _13.00 913.00

200.00 513.00 200.00

10.95 10.95 0.00

1.07 1.0_ 0.00

1.0070 0.9935

1.6469 1.4573

1.4292 1.4798 0.0000

Vloss Vloss None

3.71 3.84 6.26

0.00 1.50 1.57 0.00 0.00

15.80 9.95 0.00

0.00 14.41 II.Ii 0.00 0.00

0.18 0.14 0.00

45.00 45.00 0.00

917.0 917.0 0.0

10.12 0.00 0.00

0.00 52.58

0.00 0.00

0.00 0.00

0.00 0.00



•-- _;,!'.:: L_acJed Cas_

]/.verge_l pEHFOKMANCE SUMMARY

_, T.:'_ Depart Arrive FLigh_ Time- . (daTs)

Earth SEP 11, 2022, 12.OO00 hours GMT Mars MAR 30, 2023, 12.0000 hours GMT 200.0000

Julian Date 59834.0000 Julian Date 60034.0000

::_})5= !4ars AUG 23, 2024, 11.9003 hours GMT Earth MAR ii, 2025, 11.9003 hours GMT 200.0000
Julian Date 60545,9958 Julian Date 60745.9958

Total Duration 911.9958

SPACECRAFT MASS SUMMARY (kg or t)

......... 9epart .................. Arrive .........

__ :r===a_ Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

16).959 12.500 63.657 0.000 10.119 14.179 0.000 0.000 0.000 0.000 0.000 0.000 69.503

" 6_.503 0.000 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0,000 5.805

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

le_ V inf Decl Rt ASc Brn Tm Del V Vices V In_ Decl Rt Asc Brn Tm Del V VLoss

If,m/s1 (deE) (deE) (min) (km/s) (m/s) (k m/s) (deE) (deE) (min) (km/s) (m/s)

• 4.31482 43.37 56.63 23.643 1.84835 67.676 3.67749 -18.93 186.54 10.617 1.47380 15.014

8,rn 2 Coast - 4.61 hrs 24.020 2.37173 149,150

" 3.83794 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

3e=i-k_ls Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion Period

<AU; (deE) [deg) (deE) [deE) (deE) {AU) (AU) [days]

' 3_256_3 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358 593.78375

5.1_1541" 0.233405452 0.32232 170.85060 57.71747 173.15022 302.24576 0.9057634 1.4573200 469.10711

i< -"

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

3_,_-:.:,:=s £cce:.tr_c_ty Inclination Asc Nodel ArE Perl Asc Node2 ArE Per2 Periapse Apcapse Period

rand: (deE) (deE) (deE) (deE) (deE) (radii) (radii) (hours)

E._L_744_ 0.521387467 37.00000 213.60822 265.07982 339.46967 150.31042 1.0735943 10.9478952 24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altit_de Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(_m) (deE) (km/set) (deE) (deE) (km/set) (km/set) (km/set)

400,00000 43.37384 4.22008 26.53275 358.53089 3.77438 -0.09680 1.88515

T._,e3 ,Ca/S:

[e_art,,Arr:ve

f_: S_= Sr=::s [radii]

_._:=_se Foe:ante 1.06

Fe_:apse 2:stance 1.06

;=acezraft ?:stances (AU)

!<axlr&r, Hei_ocentrlc

_=c :e:.:ric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Helio Arr Dep Hello Arr

0.00 200.00 712.00 912.00

200.00 512.00 200.00

10.95 10.95 0.00

1.07 1.07 0.00

1.0067 0.9935

1.6475 1.4573

1.4391 1.4798 0.0000

_::pcls:on Type Vloss

.'.r f i_-_,,sec} 4.31

Z'_f ieLta-V {_m/sec) 4.22

.'el Losses _mlsec) 216.83

?repel!ant (kg or t) 63.66

SerF, =zme ,hr) 0.79

Tr.rcs: ,i_s or klbs) 45.00

5_ec [mp Lsec) 917.0

M_ss Changes ikg or t)

S_> 5cage Jettisoned 12.50

_[::es Separated

=.e:_Sra,,e 3eparated

-:_ xas_ Left

=nZle Mass Addea

Vloss Vloss None

3.68 3.84 6.26

0.00 1.47 1.57 0.00 0.00

15.01 9.95 0.00

0.00 14.18 11.11 0.00 0.00

0.18 0,14 O.OO

45.00 45.00 0.00

917.0 917.0 0.0

10.12 0.00 0.00

0.00 52.58

0.00 0,00

0,00 0.00

0.00 0.00



.:" .i / -..r,e 5epart

.G8/s_

Ear=h

PERFORMANCE SUMMARY

Arrive

SEP _4, 2022, !6.2176 hours GMT Mars

Julian Date 59837.1757

OCT 2, 2023, 16.4488 hours GMT

Julian Date 60220.1854

F[_qr.t Time

!_ays)

38_.0096

Total Duration 3_3 0096

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Eng:ne Propeil Tankage Engine Propell Tankage Inert

4.40S 18.278 0,000 0.000 0.000 0.000 0.000

Probes AeroBrk • Drops Samples HetHass

0.000 9.800 0.000 0.000 51.520

DEPARTURE/ABRIVAL CONDITIONS

...................... Arrive .......................

...................... Depart ....................... VLoss
v !nf Decl Rt Asc Brn Tm Oel V VLoss V Inf Decl Rt Asc Brn Tm Del V

_/sl c_eg) (deE) {min) (km/s) {m/s) (km/s) (deE) {deg) (min) (km/s) (m/s]

3._1368 15.73 82.13 12.912 1.11035 16.598 3.07417 19.53 177.69 0.000 O.OOOOO 0.000

iAU;

• !.3537868

HELIOCENTRIC TBANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node ArE Per True Anom True Ahem Perihelion Aphelion Period

(deE) (dog) (dog) (deE) (deE) (AU) (AO) (days)

0.257394533 0.83739 171,53339 184.16113 355.82721 216.59685 1.0053295 1.7022441 575.33903

Ai:=:_oe Inclination

_; {deE)

800.00000 28.50000
900.00000 28.50000

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot Y Dot Z Dot

[kmlsec) (deE) (deE) (km/sec] (km/sec) (km/sec)

1.11035 -8.76212 34.39598 0.90552 0.61993 -0.16914

i.ii035 28.47797 25.81885 0.87857 0.42507 0.52944

MISSION OPERATIONS

]e_:=/Arrzve

T:L_r.:,S:av

:4:apse _:s:ance 12.09

_e:Lapse _:s:ance 1.13

3;zcecraf: Dcsta:ces iAU)

_%n=mum Heliocentric

>ta :': =_ He_ :teen=rio

3eacen=r=c 0.0000

Earth Mars

Dep Hello Art

0.00 383.01

383.01

1.0053

1.7022

0.00

0.00

2.5432

M=:e.ve=s

;::p:_s==n Type Vloss

.Lnf C<:/sec; 3.71

E_f ]eL:a-V C_/sec) i.ii

'.el Losses _m/sec) 16.60

?repel:an= ,_g o_ =) 18.28
3_:n :::e ;hr) 0.22

Tn:._: ,:Ds or kids) 24.00

_: :mp ,see! 461.4

T:: _ta_e ge_=isoneO 4.40

?::ces _eparated

=e:zSraKe Separated

:=IF Mass Left

9a:ple Mass Added

0.00

0,00

None

3.07

0.00

0.00

0.O0

0.00

0.00

0.0

0.00
0.00

9.80
0.00

0.00



'i

• . ,, !,a"_q : [/)ade,J Case

:Converged)

:3%a'I T_me Depart

<_ays)

Earth

523.9959 Mars

SEP 2, 2022, 12.000_

Julian Date

AUG 23, 2024, 11.9013 hours GMT

Julian Date 60545.9959

PENFORMANCE SUMMARY

Arrive Fi_t Time
[da/s_

Mars MAR 21, 2023, 12.0000 hours GMT

Julian Date 60025.0000

Earth MAR ii, 2025, 11.9013 hours GMT

Julian Date 60745.9959

Total Duration )S0 9959

Leg

l

2

Initial

119.573

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 31.338 0.000 0.000 0.DO0 0.000 O.0OO 17.312 13.100 0.00O 0.00¢ 51._25

6.300 15.765 0.O00 0.O0O 0.000 0.000 O.00O 23.558 0.000 0.000 0.005 6,2C_

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLoss

V Inf Decl Rt Asc Brn Tm Del V VLoss V In_ Decl Rt Asc Brn Tm Del V

(_m/s) (deg) [deq) {min) (k m/s) (m/s) (kmls) [deg) [deg) (min) (kmlsl (m/s:

4.35193 47,04 66.17 21.559 1.38114 59.355 3,99932 -20.02 185.10 O,00O 0.00000 O.30C

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26433 -8.06 336.53 0.000 0.00000 C.CC:

_eg Semi-Axis

{AU)

1.3959036

1.1815418

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True A_om Perihelion Aphelion Perioo

(deg) (deg} (dag) [deg) (deg] (AU) (AU) (aays;

0.277675579 3.15084 339.68569 4.52754 355,48651 140.84297 1.0082952 1.7835119 602.39528

0.233405721 0.32231 170.85059 57.71757 173.15022 302.24569 0.9057632 1.4573204 469.10 _17

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot z Dot

(km) (deg) (km/sec) (deg) (deg) (k m/sac} {km/sac) (km/sec)

800.00000 51,60000 1.38114 16.18077 21.12350 1,23730 0.47802 0.38488

800.00000 51.60000 1.38114 44.15737 354.83956 0.98685 -0.08912 0.96214

Tzmes {days)

Depart/Arrive

Flight/Stay

£sc/Cap Orblts (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 200.00 721.00 921.00

200.00 521.00 200.00

0.00 10.95 O.O0

O.OO 1.07 0.00

1.0083 0.9935

1.6418 1.4573

1.3497 1.4798 0.0000

Maneuvers

Propulsion Type Vloss

vinf (km/sec) 4.35

Elf Delta-V (km/sac) 1.38

Vel Losses (mlsec) 59.36

Propellant (kg or t) 31.34

Burn time (hr) 0.36

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes Ikg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

4.00 3.84 6.26

0.00 O.O0 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



." Y::e _iame: Loaded Case

IConverged)

3ray Time Depart

(days)

Earth

518.9959 Mars

SEP 4, 2022, 12.0000 hours GMT

Julian Date 59827.0000

AUG 23, 2024, 11.9010 hours GMT

Julian Date 60545.9959

PERFORMANCE SUMMARY

Arrive

Mars

Earth

MAR 23, 2023, 12.0000 hours GMT

Julian Date 60027.0000

MAR ii, 2025, 11.9010 hours GMT

Julian Date 60745.9959

Total Duration

Flight Time

(days]

200.0000

20,3.0600

918.9959

Leg

l
2

Initial

119.199

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrK Drops

6.000 30.964 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000

Samples

0.000

0.000

NetMass

51.823

6.200

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del V VLoss

(kmlsl [deg] (deg) (mln) (kmls) {m/s)

4.32003 46.38 64.05 21.302 1.36691 57.261

3.83794 0.42 29.07 10,347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V '/Loss

(km/s) (deg) (deg) (min) (km/s) (m/s_

3,92739 -19,82 !85.53 0.000 0.00000 O.GO_

6.26432 -8.06 336.53 0.000 0.00000 O.OOC

_eg

i

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg FeE True Anom True Anom Perihelion Aphelion Perioc

(AU} (deg) (deg) (deg) (deg) (deg) (AU) (AU) (days)

1.3931928 0.276294349 3.08263 341.62414 2.63335 357.37920 141.69838 1.0082615 1.7781241 600.64138

1.1815418 0.233405661 0.32231 170.85059 57.71755 173.15022 302.24571 0.9057632 1.4573203 469.10 _16

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta v Declination Rt Ascension X Dot Y Dot Z Dot

(k m) {deg} (km/see) (deg) {deg) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 1.36691 14.79379 19.86671 1.24294 0.44912 0.34903

800.00000 51.60000 1,36691 44.81383 352.26459 0.96086 -0.13052 0.96340

Times (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AUI

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss
Vinf (km/sec) 4.32

Elf Delta-V (km/sec) 1.37

Vei Losses (m/sec) 57.26

Propellant (kg or t) 30.96
Burn t_me (hr) 0.36

Thrust (IDa or kids) 24.75

Spec Imp {sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

N

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 200.00 719.00 919.00

200.00 519.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0083 0.9935

1.6431 1.4573

1.3697 1.4798 0.0000

None Vloss None

3.93 3.84 6.26

0.00 0.00 1,57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13,10 0.00

0.00 0.00

0.00 0.00



' ,-: Le N.]me: L,_acted Case

' !Convergedl

2ray T_me Depart

_days)

Earth

5[6.9959 Mars

SEP 6, 2022, 12.0000 hours GMT

Julian Date 59829.0000

AUG 23, 2024, 11.9008 hours GMT

Julian Date 60545.9959

PERFOI_IANCE SUMMARY

Arrive FL:gh_ T:_e
[da/_

Mars MAR 25, 2023, 12.0000 hours GMT 20C.%_0

Julian Date 60029.0000

Earth MAR 11, 2025, 11.9008 hours GMT 200.%%30

Julian Date 60745.9959

Total Duration 916._59

beg

2

Initial

118.981

51.823

SPACECRAFT MASS SU_Y (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propeil Tankage Inert Probes AeroBrk Drops Samples Ne:Mass

6.000 30.746 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.00O 0.000 51.323

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 _.200

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del v VLoss V Inf Decl Rt Asc Brn Tm Del V ';Loss

{km/s} (dog) (deg) [min) (_/s) (m/s) (km/s) (deg) {deg) (mln] (km/s} im/s)

4.30121 45,62 61.90 21.152 1.35858 56.062 3.85562 -19.60 185.90 0,000 0.00000 O.0O0

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0,000 0.00000 _.000

Leg

1

2

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioo

(AU) (deg) (deg) (dog) (dog) (deg) (AU) (AU) (days_

1.3903358 0.275010618 3.01779 343.56458 0.69785 359.31311 142.59166 1.0079787 1.7726929 598.79473

1.1815418 0.233405601 0.32232 170.85059 57.71753 173.15022 302.24572 0.9057633 1.4573202 469.10714

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (dog) (km/sec) (dog) (dog) (km/sec) {kmlsec) (km/sec}

800.00000 51.60000 1.35858 13.38983 18.67918 1.25204 0.42328 0.31461

800.00000 51.60000 1.35858 45.54365 349.87332 0.93668 -0.16730 0.96973

?=mes <days)

Depart/Arrive

Fl:ght/Stay

Zsc/Cap Orbxts (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss
Vinf (k_n/sec) 4.30

Elf Delta-V (kmlsec) 1.36

Vel Losses (m/sec) 56.06

PropeLlant (kg or t) 30.75

Burn time (hr) 0.35

Thrust (Ibs or klbsl 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

?robes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 717.00 917.00

200.00 517.00 200.00

O.00 10.95 0.00

0.DO 1.07 0.00

1.0080 0.9935

1.6444 1.4573
1.3896 1.4798 0.0000

None Vloss None

3.86 3.84 6.26

0.00 O.OO 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



• F:i_ ";ame: Loaded Case

' I Converged)

Ctay Time Depart

:days]

Earth

5!5.9959 Mars

SEP 7, 2022, 12.0000 hours GMT

Julian Date 59830.0000

AUG 23, 2024, 11.9007 hours GMT

Julian Date 60545.9959

PERFORMANCE SUMMARY

Arrive Fii_h_ Ti_e
!davs_

Mars MAR 26, 2023, 12.0000 hours GMT 200.$0_0

Julian Date 60030.0000

Earth MAR Ii, 2025, 11.9007 hours GMT 20C._0 _]

Julian Date 60745.9959

Total Duration 915.9959

Leg

I

2

Initial

118.931

51.823

SPACECRAFT MASS SUMMARY (kg or t}

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 30.696 0.DO0 0.000 0.00O 0.DO0 0.0O0 17.312 13.100 0.000 0.000 5!.823

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 O.00O 0.000 6.200

Leg

2

DEPABTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) {deE) (deE) (min) (km/s) (m/e)

4.29688 45.21 60.82 21.118 1.35668 55.790

3.83794 0.42 29.07 10.347 1.57251 15,412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deE) (deg) (min) (km/s) _mls}

3.81981 -19.48 186.06 0.000 0.00000 O.OOC

6.26432 -8.06 336.53 0,000 0.00000 0.00C

eg

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion Period

{AU) (deE) (deg) (deE) [deE) (deg) (AU) (AU) {daysl

!.3888531 0.274408499 2.98654 344.53555 359.71465 0.29549 143.05247 1.0077400 1.7699662 597.83_14

1.1815418 0.233405571 0.32232 170.85059 57.71751 173.15022 302.24573 0.9057633 1.4573202 469.10715

LAUNCH DELTA V ORIENTATION - BLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot ¥ Dot Z Dot

(km) (deE} (km/sec) (deE) {deE) {km/sec) {km/sec) (km/sec)

800.00000 51.60000 1.35668 12.68680 18.11631 1,25794 0,41156 0.29796

BO0.00O00 51.60000 1.35668 45.92999 348.76943 0.92555 -0.18378 0.97476

Times (days)

Depart/Arrive

Flight/Stay

{so/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)
Minimutn Heliocentric

Maximum Heliocentric

Geocentric 0.0000

4aneuvers

_[opulslon Type Vloss
Vinf (k_/sec) 4130

Elf Delta-V (km/see} 1.36

Vel Losses (m/sec) 55.79

Propellant (kg or t) 30.70

Burn time (hr) 0.35

Thrust (Ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 716.00 916.00

200.00 516.00 200.00

0.00 10,95 0.00

0.00 1.07 0.00

1.0077 0.9935

1.6450 1.4573

1.3995 1.4798 0.00DO

None Vloss None

3.82 3.84 6.26

O.0O O.O0 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 O.0O

17.31 23,56

13.10 0.00

0.00 0.O0

0.00 0.00



: :Convecqed)

!_tay Time Depart

Idaysl

Earth

514.9959 Mars

PERFORM_ICE sUMMARY

Arrive

SEP 8, 2022, 12.0000 hours GMT Mars MA_ 27, 2023, 12.DO00 hours GMT
Julian Date 59831.0000 Julian Date 60031.0000

AUG 23, 2024, 11.9006 hours GMT Earth MAR Ii, 2025, 11.9006 hours GMT

Julian Date 60545.9959 Julian Date 60745.9959

Total Duration

Fi_gn: T_me

tda7=,

200.0S0O

200.1500

914.9959

SPACECRAFT MASS SU_Y {kg or t)

2

Initial

118.921

51.823

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroB_k Drops Samples NetMass

6.000 30.686 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

l

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................

...................... Depart ....................... Del V VLoss
V Inf Decl Rt ASC Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm

{km/s) (deg) (deg) {min) (km/s) (m/s) (km/s) (deg) (deg) (min) (km/s) (m/s)

4.29603 44.78 59.76 21.111 1.35630 55,737 3.78409 -19.35 186.20 0.000 0.00000 O.OOO

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 0.000

.eg

i

2

Semi-Axis

{AU)

1.3813347

1.1815417

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(deg) (deg] (deg) (dlg) (deg) [AU) [AU) (days)

0,273834617 2.95604 345.50704 358.72118 1,28811 143.52268 1.0074344 1.7672350 596.857CZ

0.233405541 0.32232 170.85059 57.71750 173.15022 302.24574 0.9057634 1.4573201 469.10713

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sac) [deg} {deg) (km/sac) (km/sac) (km/sac)

800.00000 51.60000 1.35630 11.98622 17.57641 1.26479 0.40064 0.28167

800.00000 51.60000 1.35630 46.32683 347.73845 0.91522 -0.19891 0.98100

Times Cdays)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU}
Minimum Heliocentric

Maximum Heliocentric

Geocentrlc 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 200.00 715.00 915.00

200.00 515.00 200.00

0.00 10.95 0.00

0.00 1,07 0.00

1.0075 0.9935

1.6457 1.4573
1.4094 1.4798 0.0000

Maneuvers

Propulsion Type Vloss
Vinf (kmlsec) 4.30

Elf Delta-V (kmlsec) 1.36

Vel Losses {m/sac} 55.74

Propellant (kg or t) 30.69

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sac) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

3.78 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



: ;" .: : _, :;,lr'e: Loaded Case

, :,, : !Convergedi

._ 3tat Time Depart

:_aysi

: Earth

513.9959 Mars

PERFORMANCE SUP_tAJ_'f

SEP 9, 2022, 12.0000 hours GMT

Julian Date 59832.0000

AUG 23, 2024, 11.9005 hours GMT

Julian Date 60545.9959

Arrive ?l_gr_t T:me
!c_/s:

Mars MAR 28, 2023, 12.0000 hours GMT _,).C_O
Julian Date 60032.0000

Earth MAR II, 2025, ii.9005 hours GMT 2_ _
Julian Date 60745.9959

Total Duratlon 912_59

Leg Initial

i 118.952

2 51.823

SPACECRAFT MASS SUI_4ARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples _;e=Mass

6.000 30.717 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 _'.82]

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0,000 0.000 0.000 6.20C

Leg

I

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt ASC 8rn Tm Del V VLoss

(km/s) (deg) {deg) {mln) (km/s) (m/s)

4.29871 44.33 58.70 21.132 1.35748 55.905

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ";Loss

(km/s) (deg) [deg) (min) [km/s) im/s)

3.74844 -19.22 186.33 0.000 0.00000 0.000

6.26432 -8.06 336.53 0.000 0.00000 C.0CC

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
(AU) (deg) {deg} (deg) (deg) (deg) (AU) [AU) {days_

l 1.3857809 0.273290302 2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014 595.85459

2 1.1815417 0.233405512 0.32232 170.85059 57.71749 173.15022 302.24574 0.9057634 1.4573201 469.107"2

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V

(km) {deq) (k m/sac)

800.00000 51.60000 1.35748

800.00000 51.60000 1.35748

Declination Rt Ascension X Dot Y Dot Z Dot

(deg) [deg) [kmlsec) (kmlsec) (km/sec)
11.29056 17.06114 1.27263 0.39057 0.26577

46.73100 346.78866 0.90583 -0.21265 0.98844

T:mes (days)

Depart/Arrive

Fl:ght/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapsa Distance 1.13

Spacecraft Distances [AU)
M_nlmum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

P[cpulsion Type Vloss

%';nf (km/set) 4.30

Elf Delta-V (km/set] 1.36

Ve[ Losses (m/set) 55.90

P[opellant (kg or t] 30.72

Burn tlme (hr) 0.35

Thrust (IDs or klbs] 24.75

Spec Imp (set) 463.4

Mass Changes (kg or t)

D=7 Stage Jettisoned 6.00

Probes Separated

Ae=cBrake Separated

Dr_p Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200.00 714.00 914.00

200.00 514.00 200.00

1.0072

1.6463

0.00

0.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9935

1.4573

1.4193 1.4798 0.0000

None Vloss None

3.75 3.84 6.26

0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



" _L_e Name: Loaded Case

' IConvergeOl

512,9959

PERFORMANCE SUMMARY

Fight -L_e

Arrive ,_aj,3
Depart

Earth SEP I0, 2022, 12.0000 hours GMT Mars MAR 29, 2023, 12.0000 hours GHT 2,_0.%_C']
Julian Date 59833.0000 Julian Date 60033.0000

Mars AUG 23, 2024, 11.9004 hours GMT Earth MAR Ii, 2025, 11.9004 hours GMT 200._500

Julian Date 60545.9959 Julian Date 60745.9959

Total Duration 912_9

Leq

i

2

Initial

i19.024

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Ptopell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 30.789 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... Del V '/Loss

V Inf Decl Rt Asc Brn Tm Del V VLoaa V Inf Decl Rt Aec Brn Tm

(km/s) (deg) {deg) {min) (km/s) (m/s) {k m/s) (deg) {deg) (min) (km/s) [m/s)

4.30496 43.86 57.65 21.182 1.36024 56.299 3.71291 -19.08 186.44 0.000 0.00000 3.000

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 0.00C

_eg

2

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(AU) (deg) (deg} (deg) (deg) (deg) (AU) {AU) _days;

1.3841920 0.272776903 2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676 594.8300B

1.1815417 0.233405482 0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200 469.10711

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

{km) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 1.36024 10,60236 16.57202 1,28148 0.38134 0.25027

800.00000 51.60000 1.36024 47.13919 345.92768 0,89749 -0.22497 0.99707

7zmes (days)

Depart/Arrive

Flight/Stay

£sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances [AU)

Minimum Heliocentric

Maximum Hellocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello ArE

0.00 200.00 713.00 913.00

200.00 513.00 200.00

0,00 10.95 0.00

0.00 1.07 0,00

1.0070 0.9935

1.6469 1.4573

1.4292 1,4798 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.30

Eff Delta-V (km/sec) 1,36

Vel Losses (m/sec) 56.30

Propellant (kg or t) 30.79

Burn time [hr) 0.35

Thrust {ibs or klbs) 24.75

Spec Imp (see) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

Aero8rake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

3.71 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0,00

0.00 24.75 0,00

0.0 442.1 0.0

0.00 6.30 0,00

17.31 23.56

13.10 0.00

0.00 0,00

0.00 0.00



• _:.e ,_4me: Loaded Case

• _C_ r, verged I

3ta 7 T_me Depart

[days_

Earth

511.9958 Mars

PERFORMANCE SUMPU_RY

SEP ii, 2022, 12.0000 hours GMT
Julian Date 59834.0000

AUG 23, 2024, 11.9003 hours GMT

Julian Date 60545.9958

Arrive Yl:Gr, n T_me

<_a/uJ

Mars MAR 30, 2023, 12.0000 hours GMT 2@0.5_3C

Julian Date 60034.0000

Earth MAR ii, 2025, 11.9003 hours GMT 20G.5_00

Julian Date 60945.9958

Total Duration 911,7958

Leg

I

2

Initial

119.138

51.823

SPACECRAFT MASS SUMMARY {kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne=Mass

6.000 30.903 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

I

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s] (deg) (deg) (mln] [km/s] (m/s)

4.31482 43.37 56.63 21.260 1.36460 56.926

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V "/Loss

[k m/s] (deg) (deg] {min) (km/s) m/s]

3.67749 -18.93 186.54 0.000 0.00000 _.90C

6.26432 -8.06 336.53 0.000 0.00000 3.000

.eg

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion PerioC

(AU] (deg] (deg) (deg) (deg) (deg) (AU] (AU) (daysi

1.3825683 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358 593.783_5

1.1815417 0.233405452 0.32232 170.85060 57.71747 173.15022 302.24576 0.9057634 1.4573200 46_.10_Ii

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km] (deg) (km/sec) (deg) [deg) (km/sec) (km/sec] {kmlsec}

800.00000 51.60000 1.36460 9.92414 16.11047 1.29139 0.37300 0.23518

800.00000 51.60000 1.36460 47.54795 345.16235 0.89035 -0.23587 1.00686

7:mes (days)

Depart/Arrlve

Flight/Stay

Zsc/Cap Orblts (radii}

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

"_aneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.31

Elf Delta-V (km/sec} 1.36

Vel Losses {m/sec) 56.93

Propellant {kg or t) 30.90

Burn time (hr) 0.35

Thrust (Ibs Or klbs) 24.75

Spec Imp (see) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello ArE Dep Hello Art

0.00 200.00 712.00 912.00

200.00 512.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0067 0,9935

1.6475 1.4573

1.4391 1.4798 0.0000

None Vloss None

3.68 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.O0 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



:' _l_e Name: Loaded Case

_Converged}

.l] _tay Time

Idays)

509.9958

pERFORMANCE SUMMARY

Depart Arrive ELzgnt 7zme(dale}

Earth SEP 13, 2022, 12.0000 hours GMT Mars APR I, 2023, 12.0000 hours GMT 29C._9C

Julian Date 59836.0000 Julian Date 60036.0000

Mars AUG 23, 2024, 11.9001 hours GMT Earth MAR ii, 2025, 11.9001 hours GMT 200.%_00

Julian Date 60545.9958 Julian Date 60745.9958

Total Duration 909.9958

Leg

1

2

Initial

119.497

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........
Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 31.262 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
__i ................... Depart ....................... "TL3ss

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc 8rn Tm Del V

(km/s) (deg) (deq) [min) {k2a/S) {m/s) (k_/s) (dsg) (deg) (min) (km/s} (m/sl

4.34547 42,35 54.65 21.507 1.37824 58.925 3.60710 -18,61 186,68 0.000 0.00000 0.000

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26431 -8.06 336,53 0.000 0.00000 0.000

_eg

!

2

Semi-Axis

[AU)

1.3792178

1.1815417

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion _eriod

(deg) (deg] (deg) [deg) {deg) (AU) (AU} (days'

0.271435907 2.81381 350.37226 353.60205 6.40262 146.01269 1.0048486 1.7535870 591.62661

0.233405392 0.32232 170.85060 57,71745 173.15022 302.24577 0.9057635 1.4573199 469.10_C9

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Decllnation Rt Ascension X Dot Y Dot Z Dot

(km) {deg} (km/sec} (deg] [deg) (km/sec] (km/sec) (km/sec)

800.00000 51.60000 1.37824 8.60769 15.27520 1.31458 0.35902 0.20628

800.00000 51.60000 1.37824 48.35293 343,94129 0.88016 -0,25336 1.02990

Times Idays)

Depart/Arrive

Flight/Stay

£sc/Cap Orbits (radii)

Apoapse Distance 12.09

9eriapse Distance 1.13

Spacecraft Distances [AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss
Vinf (kmlsec) 4.35

Elf Delta-V (km/sec} 1.38

Vel Losses [m/sec) 58.92

Propellant [kg or t) 31.26

Burn tlme (hr) 0.36

Thrust (ibs or kids) 24.75

Spec Imp (sec] 463.4

Mass Changes (kg or t}

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello ArE

0.00 200.00 710.00 910.00

200.00 510.00 200.00

0.00 10,95 0.00

0.00 1.07 0.00

1.0062 0.9935

1.6487 1.4573

1.4588 1.4798 0.0000

None Vlose None

3.61 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 O.O0

0.00 0.00



• ,;., ! iConverged) P ER FORM2uNCE SUMMI_R Y

-,_ 3<a? T_me

_ays_

L

509.3264

Leg Initial

l i19.656

2 51.823

Depart Arrive

Earth SEP 14, 2022, 4.0671 hours GMT

Julian Date 59836.6695

Mars AUG 23, 2024, 11.9000 hours GMT

Julian Date 60545.9958

Mars APR 2, 2023, 4.0671 hours GMT

Julian Date 60036.6695

'_Earth MAR ii, 2025, 11.9000 hours GMT

\ Julian Date 60745.9958

I_d_:j._ Total Duration

C3= I_

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage

6.000 31.421 0.000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000

Fkkgr_': ?:me

C_ays:

L_

909,3264

Inert Probes AeroBrk Drops Samples NetMass

0.000 17.312 13.100 0,000 0.000 51.823

0.000 23.558 0.000 0.000 0.000 6.200

Leg

I

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt ASC Brn Tm Del V VLoss

(deg] (deg) (mln) {km/s) (m/s)42.00 54.01 21.617 1.38432 59.831

--3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc 8rn Tm Del V VLoss

[km/s) (deg) (deg) {min) (k m/s) {m/s}

3.58369 -18.49 186.71 0.000 0.00000 0.000

6.26431 -8.06 336.53 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure

eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom

(AU) (deg) (deg) (deg) (deg)

1 1.3780659 0.271180095 2.79597 351.02468 352.89782 7.10619

2 1.1815417 0.233405372 0.32232 170.85060 57.71744 173.15022

Arrival

True Anom Perihelion Aphelion Period

{deg) {AU) (AU) (days)

146.36329 1.0043619 1.7517700 590.88563

302.24578 0.9057635 1.4573199 469.10709

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V

(km) [deg) (kmlsec)

800.00000 51.60000 1.38432

800.00000 51.60000 1.38432

Declination Rt Ascension X Dot Y Dot Z Dot

(deg} [deg) {kmlsec) (kmlsec) {k.mlsec)

8.18158 15.02302 1.32339 0.35517 0.19700

48.61476 343.62964 0.87809 -0.25794 1.03863

:_es (days)

Depart/Arrive

Flight/Stay

_sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

"pacecraft Distances [AU)

Minimum Heliocentric

Maximum Heliocentric

Seocentric 0.0000

:3neuvers

Propulsion Type Vloss

V_nf (kmlsec) 4.36

Elf Delta-V [km/sec) 1.38

Vel Losses (m/sec) 59,83

Propellant (kg or t) 31.42

Burn time (hr} 0.36

Thrust (Ibs or klbs) 24.75

Spec Imp {sec) 463.4

!ass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello ArE

0.00 200.00 709.33 909.33

200.00 509.33 200.00

1.0060

1.6490

0.00

0.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9935

1.4573

1.4654 1.4798 0.0000

None Vloss None

3.58 3.84 6.26

0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13. i0 0.00

0.00 0.00

0.00 0.00



;t F;ie_'_ame:LoadedCase
" ;,_1 IConverged)

_,_StayTime Depart
(days)

l Earth

: 513.2570 Mars

PERFORMANCE 3 UHMAR'(

Arrive

OCT 8, 2024, 12.0000 hours GMT Mars MAY 5, 2025, 4.4291 hours GMT

Julian Date 60592.0000 Julian Date 60800.6845

SEP 30, 2026, 10.5960 hours GMT Earth

Julian Date 61313.9415

APR 18, 2027, 10.5960 hours GMT

Julian Date 61513.9415

F[[gnt Time

(da'is,

208.6845

Total Duration 921.9415

SPACECBAFT MASS sUMMARY {kg or t)

Leg Initial

1 I18.695

2 51.693

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne:Mass

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.693

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... Del V Vloss

V Inf Decl Rt Asc 8rn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm

(deg) (deg) {min} (km/s} (m/s) (k m/s) (deg] (deg) (min) (km/s) <m/s_

_ 48.90 I08.57 21.045 1.35434 55.296 __29.11 232.32 0.000 0.00000 C.00C15.24 49.80 i0.262 1.56167 15.033 _1.78 ii.02 0.000 0.00000 0.00C

Leg

I

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per:o_

(AU) (deg) (deg) (deg) (deg} [deg) {AU) [AU) (days

1.3868010 0.279785537 3.23528 15.38136 2.69835 357.28155 146.01688 0.9987941 1.7748078 596.5126_

1.2361880 0.260104758 1.27868 27.87954 235.25057 181.89730 304.67056 0.9146496 1.5577263 502,02_S

LAUNCH DELTA V ORIENTATION - ?LANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) {deg] (km/sec) (deg) (deg] (km/sec) (km/sec) (km/sec)

800.00000 51.60000 1.35434 19.64712 59.68520 0.64381 1.10109 0.45536

800.00000 51.60000 1.35434 41.23676 37.90962 0.80354 0.62576 0.89274

Times (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance

Periapse Distance

Spacecraft Distances (AU)
Minimum Heliocentric

Maxlmum Heliocentric

Geocentric

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 208.68 721.94 921.94

208.68 513.26 200.00

12.09 0.00 10.95 0.00

1.13 0.00 1.07 0.00

0.9988 1.0040

1.6644 1.5574

0.0000 1.4604 1.6690 0.0000

Maneuvers

Propulsion Type

Vinf (km/sec)

Elf Delta-V (_:m/sec)

Vel Losses {m/sec)

Propellant (kg or t)

Burn time (hr]

Thrust (ibs or klbs)

Spec Imp (sec)

Mass Changes {kg or t)

Dry Stage Jettisoned

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

C

Vloss None Vloas None

4.29 4.83 3.82 8.81

1.35 0.00 0,00 1.56 0,00 0.00

55.30 0.00 15.03 0.00

30.59 0.00 0.00 15.64 0.00 0.00

0.35 0,00 0.17 0.00

24.75 0.00 24.75 0.00

463.4 0.0 442.1 0.0

6.00 0.00 6.30 0,00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0,00



: ;t _-;[e Name: Loaded Case

":_ • Converged)

e_; 3ta? Time Depart

(days}

Earth

515.9755 Mars

PERFORMANCE SUMMARY

Arrive

OCT i0, 2024, 12.0000 hours GMT

Julian Oats 60594.0000

Mars

SEP 30, 2026, 10.5955 hours GMT Earth

Julian Date 61313.9415

MAY 2, 2025, 11.1837 hours GMT

Julian Date 60797.9660

APR 18, 2027, 10.5955 hours GMT

Julian Date 61513.9415

Total Duration

.:'[:g_-.'_ T_me
[Ca73;

203.:,663

9!9.34:_

SPACECRAFT MASS SUMMARY (kg or t)

Leg Initial

! 118.695

2 51.693

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples t;e_Mass

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 O.00O 51.697

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.2C_

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLoss

V Inf Decl Rt Asc Brn Tm Del V VLoss V In_ Decl Rt AsC Brn Tm Del V

(deg) {deg) {mln) (km/s) {m/s} (km/s} (deg) [deg) (mln] {km/s] (m/s_

46.98 107.40 21.045 1.35434 55.296 4.98226 -27.84 232.67 0.000 0.00000 0.000. 15.24 49.80 10.262 1.56167 15.033 _ -1.78 11.02 0.000 0.00000 3.00C

Leg

1

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioo

{AU) (deg] (deg) (deg) (deg) (deg} (AU) (AU) {days_

1.3937281 0.283642741 2.99740 17.36082 1.30228 358.67403 144.24864 0.9984072 1.7890490 600.98760

1.2361879 0.260104738 1.27868 27.87954 235.25056 181.89729 304.67055 0.9146496 1.5577262 502.02478

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sec) (deg) (deg} (km/sec) {km/sec) (km/set}

800.00000 51.60000 1.35434 15.71553 62.15622 0.60892 1.15277 0.36684

800.00000 51.60000 1.35434 44.01033 35.50621 0.79294 0.56573 0.94098

MISSION OPERATIONS

Times {days)

Depart/Arrive

Fllght/Stay

EsclCap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances {AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 203.97 719.94 919.94

203.97 515.98 200.00

0.00 10.95 0,00

0.00 1.01 0.00

0.9984 1.0040

1.6648 1.5574

1.4354 1.6690 0.0000

Maneuvers

Propulsion Type Vloss
Vinf {k_/sec] 4.29

Eff Delta-V (km/set) 1.35

Vel Losses (m/sec) 55.30

?ropellant (kg or t) 30.59
Burn time (hr) 0.35

Thrust {Ibs or klbs} 24.15

Spec Imp (set) 463.4

Mass Changes (kg Or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

4.98 3.82 6.81

0.00 0.0O 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00

/'



_- __ ',_. ;iar'e : Loaded Case

T IConverged)

'I Stay Time

idays)

516.4219

PERFORMANCE SUMMARY

Arrive
Depart

Earth OCT 12, 2024, 12.0000 hours GMT Mats

Julian Date 60596.0000

Mars SE? 30, 2026, 10.5950 hours GMT Earth

Julian Date 61313.9415

MAY 2, 2025, 0.4686 hours GMT

Julian Date 60797.5195

APR 18, 2027, 10.5950 hours GMT

Julian Date 61513.9415

Total Duration

Fi=ght T_me

Ida/_,

20_.5:95

917.9415

SPACECRAFT MASS SUF_L_Y (kg or t)

Leg

I

2

Initial

118.695

51,693

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0,000 51.693

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23,558 0.000 0,000 0.000 6.200

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................

...................... Depart ....................... Del V ":Loss
V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm

(deg) {deg) (min) (km/s) (m/s) (k m/s) (deg] (deg) (min) (km/s) _m/s,

45.86 105.46 21.045 1.35434 55.296 5.02196 -27,09 232.99 0.000 0.00000 0.00C

3.82106 15.24 49.80 10.262 1.56167 15.033 _ -1.78 11.02 0.000 0.00000 0.00_

Leg

i

2

Semi-Axis

(AU)

1.3952564

1.2361878

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(deg) (deg) (deg) (deg) [deg) [AU) (AU) (days:

0.284799605 2.84632 19.34228 359.53967 0.43332 143.83732 0.9978879 1.7926249 601.9764_

0.260104717 1.27868 27.87954 235,25055 181.89728 304.67054 0.9146495 1.5577261 502.024"4

LAUNCH DELTA V ORIENTATION - pLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot ¥ Dot Z Dot

(k m] (deg) (km/sec] (deg) (deg) (km/sec) (km/sec) (km/sec)

800.00000 51,60000 1.35434 13.73068 61.88002 0.62009 1.16034 0.32146

800.00000 51.60000 1.35434 45.27230 33.35667 0,79609 0.52406 0.96220

71mes (days)

Depart/Arrive

Flight/Stay

EsclCap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances [AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello ArE Dep Hello Arr

0.00 201.52 717.94 917.94

201.52 516.42 200,00

0.00 10.95 0.00

0.00 1.07 0.00

0.9979 1.0040

1.6649 1.5574

1,4313 1.6690 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.29

Elf Delta-V (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30.59

Burn time (hr) 0.35

Thrust lids or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes [kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

5.02 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



," _,,e ;l,_me: Lo.YJ_d Case

" ;,: " cConverged)

,_q St_y TLme Depart

Ida/s)

Earth

515.1053 Mars

PERFORHANCE SUMI_b_R "{

Arrive

OCT 14, 2024, 12.0000 hours GMT Mars MAY 3, 2025, 8.0684 hours GMT

Julian Date 60598.0000 Julian Date 60798.8362

SEP 30, 2026, 10.5946 hours GMT Earth

Julian Date 61313.9414

APR 18, 2027, 10.5946 hours GMT

Julian Date 61513.9414

Total Duration

Fizght Time

[days;

200.%262

915.9414

Leg

L

2

Initial

118.695

51.693

SPACECI%AFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne=:.:ass

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 5_.69]

6.300 15.635 0.OOO 0.000 0.000 0.00O 0.000 23.558 0.000 0.000 0.000 6.20C

Leg

1

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... Del V "/Loss

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm

km {deg) (deg) (mln) [km/s) [m/S) (k m/s] (deg} (deg) (min) {km/s) [m/sl

45.1, 102.84 21.045 1.35434 55.296 _ -26.65 233.31 0.000 0.00000 o.ooc15.24 49.80 10.262 1.5616_ 15.033 -1.78 ll.02 o.ooo o.ooooo :.00_

Leg

I

2

Semi-Axis

(AU)

1.3921562

1.2361878

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Patio:

(deg) [deg) idea) (dag) Idea) {AU) (AU) _aysl

0.283763916 2.74406 21.32581 357.45764 2.51223 144.51343 0.9971125 1.7871999 599.9_114

0.260104696 1.27868 27.87954 235.25054 181.89727 304.67053 0.9146495 1,5577260 502.0246_

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sac} (deg) (deg) {kmlsec) (kmlsec) [kmlsec)

800.00000 51.60000 1.35434 12.58702 60.16505 0.65760 1.14660 0.29514

800.00000 51.60000 1,35434 45.95496 30.74266 0.80925 0,48131 0.97349

Times (Oays)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentrlc

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf {kmlsec) 4.29

Elf Delta-V (k m/sac) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t} 30.59

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp {sac) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Pep Hello Art Dep Hello Art

0.00 200.84 715.94 915.94

200.84 515.11 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9973 1.0040

1.6647 1.5574

1.4434 1.6690 0.0000

None Vloss None

4.96 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



,' _ . i-_. ?; lme : Loaded Case

' ,, ' ,:Conve _ged)

y'_,_ Time Depart

ja,;'si

Earth

5"' 4982 Mars

PERFORMANCE SUMMARY

Arrive

OCT 16, 2024, 12.0000 hours GMT Mars

Julian Date 60600.0000

SEP 30, 2026, 10.5941 hours GMT Earth

Julian Date 61313.9414

MAY 6, 2025, 22.6385 hours GMT

Julian Date 60802.4433

APR 18, 2021, 10.5941 hours GMT

Julian Date 61513.9414

Fi_gr_ TL_e

:Ca/%

20Z.4;33

[ 200. _30---_

Total Duration 913.9414

Leg

1

2

:nitial

!18.695

51.693

SPACECRAFT MASS SUMMARY (kg or t}

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne=Mass

6.000 30.590 0.000 0.000 0.000 0,000 0.000 17.312 13.100 0.000 0.000 5:.693

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

Leg

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... VLoss

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V

(deg) (deg) (min) {km/s) [m/s) (km/s) (deg) [deg) (min) (k m/s) Imls)

b 4. 44.84 99.34 21.045 1.35434 55.296 _ -26.48 233.63 0.000 0.00000 _.00C15.24 49.80 10.262 1.56167 15.033 -1.78 11.02 0.000 0.00000 0.000

Leg

i

Z

HELIOCENTRIC TKANSrER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioc

(AU) {deg) (deg) {deg) (dag) (deg) (AU) (AU) _daysl

1.3834420 0.280110268 2.68532 23.31126 354.96198 5.00510 146.60265 0.9959257 1.7709583 594.346_

1.2361877 0.260104676 1.27868 27.87954 235.25053 181.89726 304.67053 0.9146495 1.5577259 5_1.0:465

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta v Declination Rt Ascension X Dot Y Dot Z Dot

(km) [deg) (km/sac) {deg) (deg) (km/sec) (km/sac) (k m/see)

800.00000 51.60000 1.35434 12.05664 57.06835 0.72003 1.11165 0.28289

800.00000 51.60000 1,35434 46.26018 27.27353 0.83227 0.42908 0.97849

Times [days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

V_nf (km/sac) 4.29

Elf Delta-V (km/sac) 1.35

Vel Losses Im/sec) 55.30

Propellant (kg or t) 30.59

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sac) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 202.44 713.94 913,94

202.44 511.50 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9968 1.0040

1.6640 1.5574

1.4764 1.6690 0.0000

None Vloss None

4,78 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0,00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



;' Fl'e Name: Loaded Case

,, ; IConvergedl

Stay Time Depart

{days}

Earth

502.8623 Mars

pERFORMAnCE SUMMARY

Arrive

OCT 18, 2024, 12.0000 hours GMT Mars

Julian Date 60602.0000

SEP 30, 2026, 10.5936 hours GMT Earth

Julian Date 61313.9414

MAY 15, 2025, 13.8983 hours GMT

i Jlian Date 60811.0791

APR 18, 2027, 10.5936 hours GMT

lulian Date 61513.9414

[_.:7" T.7,':

Total DuratLon 9ll.}_il

SPACECRAFT MASS SU_Y lkg or t)

Leg

l

9

Inztiai

118.695

51.693

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples _e=Mass

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.00C 5L.693

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6 2CC

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart ....................... Del V ','Loss

v Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl RE Asc Brn Tm

(deg) (deg) (mln) (km/s) (m/s) [km/s) [deg) (deg) {mln) (km/s) :m/s}

_ 45.10 94.13 21.045 1.35434 55.296 _ -26.85 233.76 0.000 0.00000 _.000
3.8210615.24 49.8010.2621.5616715.033 -1.78 ii.02 0.0000.00000 _.20C

Leg

2

Semi-Axis

{AU)

1.3650918

1.2361876

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perio_

(deg) [deg) (dlg) (deg) (deg} (AU) (AU} Cdays:

0.271865766 2.70347 25.29803 351.67753 8.28769 151.68367 0.9939701 1.7362135 582.560"3

0.260104655 1.27868 27.87954 235.25052 181.89725 304.67052 0.9146495 1.5577258 5S:._2461

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sec} (deg} {deg) (kmlsec) [kmlsec) (kmlsec)

800.00000 51.60000 1.35434 12.46738 51.54822 0.82234 1.03562 0.29238

800.00000 51.60000 1.35434 46.02445 22.03937 0.87167 0.35287 0.97463

Times (daysl

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 209.08 711.94 911.94

209.08 502.86 200.00

0.00 10.95 0.00

0.00 1.07 O.O0

0.9962 1.0040

1.6620 1.5574
1.5541 1.6690 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (kmlsec) 4.29

Elf Delta-V (kmlsec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t} 30.59

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

4.36 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

O.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00
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